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SECTI ON 01110

SUMVARY OF WORK

PART 1 GENERAL

1.1  WORK COVERED BY CONTRACT DOCUMENTS

1.1.1 Proj ect Description
The work includes upgrading the existing sanitary sewage piping, renoving
the existing sewage |ift and sunp punp stations, installing new sewage |ift
and sunp punp stations and and incidental rel ated work.

1.1.2 Locati on
The work shall be located in Building 8 on U S. Coast Quard Integrated
Support Command Boston, Boston, MA. as indicated. The exact |ocation wll
be shown by the Contracting O ficer.

1.2 EXI STI NG WORK

In addition to "FAR 52.236-9, Protection of Existing Vegetation
Structures, Equipnent, Uilities, and Inprovenents":

a. Renove or alter existing work in such a manner as to prevent
injury or damage to any portions of the existing work which remain.

b. Repair or replace portions of existing work which have been
altered during construction operations to match existing or
adj oi ni ng work, as approved by the Contracting Oficer. At the

conpl etion of operations, existing work shall be in a condition
equal to or better than that which existed before new work started.

1.3 SUPERVI SI ON

Have at | east one supervisor capable of reading, witing, and conversing
fluently in the English | anguage on the job site during hours of work.

1.4 PRECONSTRUCTI ON  CONFERENCE
After award of the contract but prior to commencenent of any work at the
site, neet with the Contracting Oficer to discuss and devel op a nmutua
understanding relative to the admnistration of the val ue engi neering and
safety program preparation of the schedule prices, shop draw ngs, and
other subm ttals, scheduling progranmm ng, and prosecution of the work.
Maj or subcontractors who will engage in the work shall also attend.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01140

WORK RESTRI CTI ONS

PART 1 GENERAL

1

1

1

1

1 SPECI AL SCHEDULI NG REQUI REMENTS

a. Have materials, equipnent, and personnel required to performthe
work at the site prior to the commencenent of the work. Specific
items of work to which this requirenent applies include:

(1) Sewage lift station renoval and installation of new

b. The Building 8 will remain in operation during the entire
construction period. The Contractor shall conduct his operations
SO0 as to cause the | east possible interference with normal
operations of the activity.

c. Permission to interrupt any roads, railroads, and/or utility
service shall be requested in witing a m nimum of 15 cal endar
days prior to the desired date of interruption

d. The work under this contract requires special attention to the
schedul i ng and conduct of the work in connection with existing
operations. ldentify on the construction schedul e each factor
whi ch constitutes a potential interruption to operations.

2 CONTRACTOR ACCESS AND USE OF PREM SES
2.1 Access to Restricted Areas

The Post Ofice and Snall Arnms Areas are restricted access areas. Wrk
schedul ed for these areas nmust be arranged at |east 15 days in advance.
Work inside the Post Ofice Area shall be performed such that Post Ofice
functions can continue during Post Ofice hours (8 AM- 4PM NMonday t hrough
Friday, and 8 AM- 1 PM Saturday). The Contractor's staff must be
acconpanied at all times while in these areas. Arrange access to these
areas through the Facility Engineer, (617) 223-3257. Copy the Construction
I nspect or on correspondence regardi ng access to these areas.

. 2.2 Activity Regul ati ons

Ensure that Contractor personnel enployed on the Activity becone fanmliar
wi th and obey Activity regul ations including safety, fire, trafic and
security regulations. Keep within the limts of the work and avenues of

i ngress and egress. Do not enter any restricted areas unless required to
do so and until cleared for such entry. The Contractor's equi prent shal
be conspi cuously marked for identification

.2.3 Working Hours

Regul ar wor ki ng hours shall consist of an 8 1/2 hour period, between 7 a.m
and 3:30 p.m, Monday through Friday, excluding Governnent holi days.

2.4 Wrk Qutside Regul ar Hours
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1

1

Wor k outside regular working hours requires Contracting Oficer approval.
Make application 15 cal endar days prior to such work to all ow arrangenents
to be nade by the CGovernnent for inspecting the work in progress, giving
the specific dates, hours, location, type of work to be perfornmed, contract
nunber and project title. Based on the justification provided, the
Contracting O ficer may approve work outside regular hours. During periods
of darkness, the different parts of the work shall be lighted in a manner
approved by the Contracting Oficer. Mke utility cutovers after nornal
wor ki ng hours or on Saturdays, Sundays, and Governnent holidays unl ess
directed ot herw se

.2.5 Cccupi ed and Exi sting Buil dings

The Contractor shall be working in an existing building which is
occupi ed. Provide dust covers or protective enclosures to protect
exi sting work that remai ns and Governnment material |located in the area
during the construction period.

2.6 Uility Cutovers and Interruptions

a. Mke utility cutovers and interruptions after normal working
hours or on Saturdays, Sundays, and Government holidays. Conform
to procedures required in the paragraph "Wrk Qutside Regul ar
Hours."

b. Ensure that new utility lines are conplete, except for the
connection, before interrupting existing service.

c. Interruption to water, sanitary sewer, storm sewer, telephone
service, electric service, air conditioning, heating, and fire
alarm shall be considered utility cutovers pursuant to the
par agraph entitled "Wrk Qutside Regul ar Hours." Sewage system
shall only be secured on weekends or from4 PMto 11 PM weekdays.
Weekends shall consist of the hours between 6:00 PMon Friday and
6: 00 AM on Nbonday.

d. Operation of Station Utilities: The Contractor shall not operate
nor disturb the setting of control devices in the station
utilities system including water, sewer, electrical, and steam
services. The CGovernnment will operate the control devices as
required for normal conduct of the work. The Contractor shal
notify the Contracting O ficer giving reasonabl e advance noti ce
when such operation is required.

2.7 Par ki ng

Parking at the facility is extrenely limted. For this reason, the
Contractor will only have the use of three (3) parking spaces during
construction. Mre parking spaces may be requested by the Contractor, the
Government reserves the right to decline these requests. Commerci al
parking (for additional cost) is available approximately 1/4 mle fromthe
facility.

.3 SECURI TY REQUI REMENTS

. 3.1 Par ki ng

Do not park on or block the nmarked fire |lanes or crane rail traveling zones
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(marked in yellow) at any tine.
PART 2 PRODUCTS

Not used.
PART 3 EXECUTI ON

Not used.

-- BEnd of Section --
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SECTI ON 01320

CONSTRUCTI ON SCHEDULE/ SCHEDULE OF VALUES

PART 1 GENERAL
1.1 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

SD- 01 Preconstruction Submttals
Constructi on Schedul e/ Schedul e of Val ues
1.2 CONSTRUCTI ON SCHEDULE/ SCHEDULE OF VALUES

At the Pre-Construction Conference, submit a Construction Schedul e and
Schedul e of Val ues in accordance with FAR C ause 52.236.15. The Schedul e
of Val ues shall be based on the actual breakdown of the bid price. The
cost of insurance shall not be listed as a separate item but included as
part of each item of work. The actual cost of bonds may be paid as the
first progress paynent when a receipt fromthe bonding conpany is presented
to the Contracting Oficer. For contracts under $25,000, a Schedul e of
Values is not required. |In addition, keep the Government |nspector
inforned daily of the expected delivery dates for mmjor pieces of equi pnment
and material s.

Constructi on Schedul e and Schedul e of Values shall be incorporated into one
formwhich clearly indicates the start and conpletion dates and unit val ue
of all major work conponents. A sanple formwill be provided at contract
award. Optional fornms may be used provided they include at a mninum all

i nformati on conveyed on the sanple form

Construction Schedul e/ Schedul e of Values form shall incorporate at a
m nimumthe followi ng activities:

a. Bonds

b. Mbilization

c. Denobilization

d. Pre-Construction Submittals

e. Work Activities

f. In-Progress Subnittals

g. Final Governnment |nspection

h. dose-Qut Submittals; i.e. Testing Bal anci ng Reports,
VWarranties, Operation and M ntenance Manual s, Posted

I nstructions

i. As-Built Drawi ngs
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j. Factors which Constitute Potential Interruptions to Station
Qper ati ons

Pre-Construction Submttals are those activities which enconpass the
obt ai ni ng, subm ssion, review and approval of subnittals necessary prior to
the start of the related site work. Contractor shall annotate all such
activities into the progress schedule with their forecasted tine peri ods.
These activity periods shall not be exclusive of the contract performance
period. No site work shall commence until the respective submttals have
been approved.

The value of all major work conponents within the project shall be identified
on the Construction Schedul e/ Schedul e of Values on a unit quantity and unit
cost basis, e.g. nunber of squares and cost per square of roofing, nunber of
lineal feet and cost per lineal foot of conduit, number of panels and cost
per panel etc. Lunp sumitens shall only be paid for when 100% conpl et e.

The Construction Schedul e/ Schedul e of Val ues as approved by the Governnment is
not a substitute for quantities conveyed by the specification and draw ngs
and those required for a conplete job. Onissions and errors on the
Construction Schedul e/ Schedul e of Values are the responsibility of the
Contractor.

Payments will not be made until the schedule of prices has been submtted to
and approved by the Contracting O ficer

1.3 UPDATED SCHEDULES
Update the constructi on schedul e and equi prent delivery schedule at nonthly
i nterval s or when schedul e has been revised. Reflect any changes occurring
since the last update. Subnit copies of the purchase orders and
confirmation of the delivery dates as directed.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON

3.1 PROGRESS UPDATES

3.1.1 Gener al
A revised Construction Schedul e/ Schedul e of Val ues shall be issued by the
Contractor on a nonthly basis. |In addition, any revisions to the
Construction Schedul e/ Schedul e of Val ues such as nodifications or delays
shall be reflected by Contractor subm ssion of an updated Construction
Schedul e/ Schedul e of Val ues.

3.1.2 Modi fi cati ons
VWhen a nodification is issued by the Governnment, record the nodification as
the last activity of the Construction Schedul e/ Schedul e of Val ues and
i ncl ude the value of the nodification. Adjust the Schedul e of Values to
reflect the inclusion of the nodification. Revise the Construction
Schedul e portion of the formto annotate the progress change. Enter al
nodi fications in this manner in sequential order

-- BEnd of Section --
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL
1.1 DEFI NI TI ONS
1.1.1 Submi ttal

Shop draw ngs, product data, sanmples, and administrative submttals
presented for review and approval. Contract C auses "FAR 52.236-5,

Mat eri al and Wor kmanshi p, " paragraph (b) and "FAR 52.236-21, Specifications
and Drawi ngs for Construction," paragraphs (d), (e), and (f) apply to al
"submttals."

1.1.2 Types of Submittals

Al submittals are classified as indicated in paragraph "Submtta
Descriptions (SD)". Submittals also are grouped as foll ows:

a. Shop drawings: As used in this section, draw ngs, schedul es,
di agranms, and ot her data prepared specifically for this contract,
by contractor or through contractor by way of subcontractor
manuf acturer, supplier, distributor, or other |lower tier
contractor, to illustrate portion of work.

b. Product data: Preprinted material such as illustrations, standard
schedul es, performance charts, instructions, brochures, diagrans,
manuf acturer's descriptive literature, catal og data, and other
data to illustrate portion of work, but not prepared excl usively
for this contract.

c. Administrative submttals: Data presented for reviews and
approval to ensure that adm nistrative requirenents of project are
adequately met but not to ensure directly that work is in

accordance with design concept and in conpliance with contract
docunent s.

1.1.3 Submittal Descriptions (SD)
SD- 01 Preconstruction Submttals

Constructi on Schedul e/ Schedul e of Val ues
Submittal register

SD- 02 Shop Draw ngs

Drawi ngs, di agrams and schedul es specifically prepared to illustrate sonme
portion of the work.

Di agranms and instructions froma manufacturer or fabricator for use in
produci ng the product and as aids to the contractor for integrating the
product or systeminto the project.

Drawi ngs prepared by or for the contractor to show how nmultiple systens and
interdisciplinary work will be coordinated.
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SD- 03 Product Data
Catal og cuts, illustrations, schedul es, diagrans, perfornance charts,
instructions and brochures illustrating size, physical appearance and ot her
characteristics of materials or equi pnment for sone portion of the work.

Sanpl es of warranty | anguage when the contract requires extended product
warranti es.

SD- 05 Design Data

Cal cul ations, m x designs, analyses or other data pertaining to a part of
wor K.

SD-06 Test Reports
Report signed by authorized official of testing |laboratory that a materi al
product or systemidentical to the material, product or systemto be
provi ded has been tested in accord with specified requirenents. (Testing
must have been within three years of date of contract award for the
project.)
Report which includes findings of a test required to be perforned by the
contractor on an actual portion of the work or prototype prepared for the
project before shipment to job site.

Report which includes finding of a test nade at the job site or on sanple
taken fromthe job site, on portion of work during or after installation

I nvestigation reports
Dai ly checklists
Fi nal acceptance test and operational test procedure

SD-07 Certificates
Statenments signed by responsible officials of manufacturer of product,
systemor material attesting that product, systemor material neets
specification requirenents. Mist be dated after award of project contract
and clearly nane the project.
Docurent required of Contractor, or of a supplier, installer or
subcontractor through Contractor, the purpose of which is to further
quality of orderly progression of a portion of the work by docunenting
procedures, acceptability of nmethods or personnel qualifications.
Confined space entry permts.

SD- 08 Manufacturer's Instructions
Preprinted material describing installation of a product, system or
material, including special notices and Material Safety Data sheets
concer ni ng i npedances, hazards and safety precautions.

SD-10 Operation and Mai ntenance Data

Data intended to be incorporated in operations and mai nt enance manual s.

SECTI ON 01330 Page 2
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SD- 11 d oseout Submittals

Docunmentation to record conpliance with technical or admnistrative
requi renents or to establish an adm nistrative nmechani sm

As-built draw ngs
Speci al warranties
Post ed operating instructions
Trai ni ng plan
1.1.4 Approving Authority
Person aut horized to approve submttal
1.1.5 Wirk
As used in this section, on- and off-site construction required by contract
docunents, including |abor necessary to produce construction and materials,
products,_equipnent, and systens incorporated or to be incorporated in such
construction.
1.2 SUBM TTALS
Submit the following in accordance with the requirenents of this section
SD-01 Preconstruction Submittals
Submittal register

1.3 USE OF SUBM TTAL REG STER

Prepare and maintain submittal register, as the work progresses. Do not
change data in colums (c), (d), (e), and (f) as delivered by government.

1.3.1 Submittal Register
Submit submittal register. Do not change data in colums (c), (d), (e), and
(f) as delivered by the governnment. Verify that all submttals required
for project are listed and add mi ssing submittals. Conplete the foll ow ng
on the register:
Columm (a) Activity Nunber: Activity nunber fromthe project schedule.

Colum (b) Transmittal Nunber: Contractor assigned |list of
consecutive nunbers.

Columm (g) Contractor Submit Date: Schedul ed date for approving
authority to receive submttals.

Col umm (h) Contractor Approval Date: Date contractor needs approval
of submittal

Columm (i) Contractor Material: Date that contractor needs materi al
delivered to contractor control
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1.4 PROCEDURES FOR SUBM TTALS
1.4.1 Revi ewi ng, Certifying, Approving Authority

Covernment organi zation shall be responsible for review ng and certifying
that submittals are in conpliance with contract requirenents. Approving
authority on submttals is the Project Manager unless otherw se specified
for specific submttal

1.4.2 Constraints

a. Subnmittals listed or specified in this contract shall conformto
provisions of this section, unless explicitly stated otherw se.

b. Submttals shall be conplete for each definable feature of work;
components of definable feature interrelated as a systemshall be
submtted at sanme tine.

c. \Wen acceptability of a submttal is dependent on conditions,
items, or materials included in separate subsequent submittals,
submttal will be returned w thout review

d. Approval of a separate material, product, or conponent does not
i nply approval of assenbly in which itemfunctions.

1.4.3 Schedul i ng

a. Coordinate scheduling, sequencing, preparing and processing of
submttals with performance of work so that work will not be
del ayed by submittal processing. Allow for potential requirenents
to resubmt.

b. Except as specified otherwi se, allow review period, beginning with
recei pt by approving authority, that includes at |east 10 working
days. Period of review for each resubnittal is the sane as for
initial submttal

1.4.4 Vari ati ons

Variations fromcontract requirenents require Governnent approval pursuant
to contract Clause entitled "FAR 52.236-21, Specifications and Draw ngs for
Construction” and will be consi dered where advant ageous to government.

1.4.4.1 Consi dering Vari ations

Di scussion with contracting officer prior to subm ssion, will help ensure
functional and quality requirenments are net and nminimze rejections and
resubmttals. Wen contenplating a variation which results in | ower cost,
consi der submi ssion of the variation as a Val ue Engi neeri ng Change Proposa
(VECP) .

1.4.4.2 Proposi ng Vari ati ons

VWhen proposing variation, deliver witten request to the contracting
officer, with docunentation of the nature and features of the variation and
why the variation is desirable and beneficial to governnent. |If |ower cost
is a benefit, also include an estimate of the cost saving. 1In addition to
docunentation required for variation, include the submittals required for
the item Cearly mark the proposed variation in all docunentation
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1.4.4.3 \Varranting That Variation Are Conpatible

VWhen delivering a variation for approval, contractor warrants that this
contract has been reviewed to establish that the variation, if
i ncorporated, will be conpatible with other elenents of work.

1.4.4. 4 Revi ew Schedul e I's Mdified

In addition to normal submittal review period, a period of 5 working days
will be allowed for consideration by the Governnent of submittals with
vari ati ons.

1.4.5 Contractor's Responsibilities

a. Determine and verify field nmeasurenents, materials, field
construction criteria; review each submttal; and check and
coordi nate each submittal with requirenents of the work and
contract documents.

b. Transmit submittals to Contracting Oficer in accordance with
schedul e on approved Submittal Register, and to prevent delays in
the work, delays to government, or delays to separate contractors.

c. Advise contracting officer of variation, as required by paragraph
entitled "Variations."

d. Correct and resubmt submittal as directed by approving authority.
VWhen resubmitting di sapproved transmttals or transmittals noted
for resubmttal, the contractor shall provide copy of that
previously submitted transmttal including all reviewer coments
for use by approving authority. Direct specific attention in
witing or on resubmtted subnmittal, to revisions not requested by
approvi ng authority on previ ous subm ssi ons.

e. Furnish additional copies of subnmttal when requested by
contracting officer, to alimt of 20 copies per submttal

f. Conplete work which nust be acconplished as basis of a subnmtta
intinm to allow submttal to occur as schedul ed.

g. Ensure no work has begun until submittals for that work have been
returned as "approved," except to the extent that a portion of
wor k nmust be acconplished as basis of submttal

1.4.6 Government Responsibilities

a. Note date on which submttal was received fromcontractor on each
Contract Item Approval Request Form

b. Review each submttal; and check and coordi nate each submtta
with requirenments of work and contract docunents.

c. Review submittals for conformance with project design concepts and
conpliance with contract docunents.

d. Ensure that material is clearly legible.

e. Review submittals for approval wi thin scheduling period specified
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1

1

1

and only for conformance wi th project design concepts and
conpliance with contract docunents.

f. ldentify returned submttals with one of the actions defined in
par agraph entitled "Actions Possible” and with markings
appropriate for action indicated.

4.7 Actions Possible
Submittals will be returned with one of the foll ow ng notations:

a. Subnmittals marked "approved" "approved as subnitted" authorize
contractor to proceed with work covered

b. Submttals narked "approved" "see bel ow' authorize contractor to
proceed with work as noted provided contractor takes no exception
to the notations.

c. Submittals marked "di sapproved” indicate submittal is inconplete
or does not conply with design concept or requirenents of the
contract documents and shall be resubmitted with appropriate
changes. No work shall proceed for this itemuntil resubmttal is
appr oved.

5 FORMAT OF SUBM TTALS
5.1 Transmittal Form
Transmit each submittal, except sanple installations and sanple panels, to

of fice of approving authority. Transmit submittals with transmttal form
prescribed by contracting officer and standard for project. The

transmttal formshall identify contractor, indicate date of subnmittal, and
i nclude information prescribed by transmttal formand required in
paragraph entitled "lIdentifying Submittals.” Process transmttal forns to

record actions regardi ng sanpl e panels and sanple installations.

.5.2 Identifying Submittals

Identify submittals, except sanple panel and sanple installation, with the
follow ng informati on permanently adhered to or noted on each separate
component of each submittal and noted on transmittal form Mark each copy
of each submittal identically, with the foll ow ng:

a. Project title and |ocation

b. Construction contract nunber.

c. Section nunber of the specification section by which submttal is
required.

d. Submittal description (SD) nunber of each conponent of submittal

e. \Wen a resubm ssion, al phabetic suffix on submttal description
for example, SD-10A, to indicate resubm ssion

f. Nane, address, and tel ephone nunber of subcontractor, supplier

manuf acturer and any other second tier contractor associated with
subm ttal.

SECTI ON 01330 Page 6



REPI PE SEVER & REPLACE LI FT STATION, | SC BOSTON 32P00064

1

1

1

1

1

1

5.

5.

5.

6.

6.

3

4

5

1

2

Product identification and |location in project.

Format for Product Data

Present product data submittals for each section as a conplete,
bound vol une. Include table of contents, listing page and catal og
item nunbers for product data

I ndi cate, by prom nent notation, each product which is being
subm tted; indicate specification section nunber and paragraph
nunber to which it pertains.

Suppl ement product data with nmaterial prepared for project to
satisfy submttal requirements for which product data does not
exist. ldentify this material as devel oped specifically for
proj ect .

Format for Shop Draw ngs

Shop draw ngs shall not be less than 8 1/2 by 11 inches nor nore
than 30 by 42 inches.

Present 8 1/2 by 11 inches sized shop drawi ngs as part of the
bound vol une for submittals required by section. Present |arger
drawi ngs in sets.

I ncl ude on each drawing the drawing title, nunber, date, and
revi sion nunbers and dates, in addition to information required in
par agraph entitled "lIdentifying Submttals."

D nensi on drawi ngs, except diagrans and schematic draw ngs;
prepare draw ngs denonstrating interface with other trades to
scal e. Shop draw ng di nmensions shall be the sanme unit of neasure
as indicated on the contract drawings. Identify materials and
products for work shown.

Format of Admi nistrative Submttals

VWhen submittal includes a document which is to be used in project
or becone part of project record, other than as a submttal, do
not apply contractor's approval stanp to docunment, but to a
separ ate sheet acconpanyi ng docunent.

Qperation and Mai ntenance Manual Data: Submit in accordance with
Section 01781, "QOperation and Mai ntenance Data." |nclude
conponents required in that section and the various technica
secti ons.

QUANTI TY OF SUBM TTALS

Nunber of Copies of Product Data

Submit four copies of submittals of product data

Nunber of Copies of Shop Draw ngs

Submit shop drawings in conpliance with quantity requirenents specified for
product dat a.

SECTI ON 01330 Page 7



REPI PE SEVER & REPLACE LI FT STATION, | SC BOSTON 32P00064

1.6.3 Nunber of Copies of Administrative Submittals

a. Unless otherw se specified, submt admnistrative submttals
conpliance with quantity requirenments specified for product data.

b. Submt administrative submttals required under "SD- 19 Operation
and Mai nt enance Manual s" to conformto Section 01781, "Qperation
and Mai ntenance Data."

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
REPIPE SEWER & REPLACE LIFT STATION, ISC BOSTON
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P I A T T
I I P A F o/ I I
Vi T E R | E o DATE FWD o MAILED
! T c A c N TO APPR N TO
Tl A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | P OF FROM |TO OTHER|FROM OTH| P oF  |FrR™ APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | action | conTR [REviEweR|ReViEWER| E | acTion | AuTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
01320]SD-01 Preconstruction Submittals
Construction Schedule/Schedule of 1.2
Values
01330]SD-01 Preconstruction Submittals
Submittal register 1.3.1
01525|SD-07 Certificates
Activity Hazard Analysis (AHA)
01575|SD-11 Closeout Submittals
Solid waste disposal permit 1.4.1
Solid waste disposal report 1.4.2
01770 SD-10 Operation and Maintenance
Data
Equipment/product warranty list 1.3.1
SD-11 Closeout Submittals
As-built drawings 1.2.1
15400 SD-03 Product Data
Sewage Ejector 2.1
Sump Pump 2.2
Pipe and fittings 2.3
Backwater Valves 2.3.4
Check Valves (Ball Type) 2.35
Pipe hangers and supports 253
SD-10 Operation and Maintenance
Data
Sewage Ejector 2.1
Sump Pump 2.2

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE

PAGE 1 OF 3 PAGES



SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
REPIPE SEWER & REPLACE LIFT STATION, ISC BOSTON
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
5 SCHEDULE DATES ACTION
v
T c T
R L
A A O
Al N S R A A
c| s s c c
i Y s P A T T
I I P A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
Yy | L s R T E c c
E DESCRIPTION A IV APPROVAL|MATERIAL| © | DATE |pATE RCD|DATE FwD|DATE RCD| © | DATE  |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF |FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
@ | b (c) (d) (e) ® (@ (h) 0] 0] (k) (0] (m) (n) (0) (P (@ (O]
15810} SD-01 Preconstruction Submittals
Diffusers, registers, and grilles 25
Duct hangers and supports 3.1.2
SD-02 Shop Drawings
Duct hangers and supports 3.1.2
SD-03 Product Data
Fire Dampers 2.8.1
Flexible duct connectors 2.4
In-line centrifugal fan 2.3
Louvers 2.8
Diffusers, registers, and grilles 2.5
Metal ducts 2.1
SD-05 Design Data
Duct span versus reinforcement 1.4.1
schedule
SD-06 Test Reports
Louvers 2.8
Air duct leakage test 3.2.1
Testing/Adjusting/Balancing Test
SD-07 Certificates
Fire dampers 2.8.1
SD-08 Manufacturer’s Instructions
Fire Dampers 2.8.1
16402/ SD-02 Shop Drawings
Panelboards 2.7
Transformers

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
REPIPE SEWER & REPLACE LIFT STATION, ISC BOSTON
G CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
o SCHEDULE DATES ACTION
Vv
T c T
R L
A A O
Al N S R A A
c| s s c c
T| ™ s P A T T
I I 3 A F o/ I I
viT E R | E o DATE FWD o MAILED
T c A c N TO APPR N TO
T A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A IV APPROVAL |MATERIAL | © DATE |DATE RcD |DATE FWD|DATE RCD| © DATE |DATE RCD
N | N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |FROM OTH| P OF FRM APPR
o] o T ITEM SUBMITTED H N R SUBMIT BY BY E | acTion | conTR |REVIEWER|REVIEWER| E | AcTION AUTH REMARKS
(@ | (b (c) (d) (e) ® (h) (0) (0) (k) 0) (m) (n) (0) (V] (@) 0]
16402| SD-03 Product Data
Circuit breakers 2.7.2
Switches 2.6
Motor controllers 2.9
Panelboards 2.7
SD-06 Test Reports
600-Volt Wiring Test 3.2.2
Grounding System Test 3.2.3
Transformer Test 3.2.4
SD-07 Certificates
Electricians License 3.1.1

SUBMITTAL FORM,Jan 96

PREVIOUS EDITION IS OBSOLETE
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SECTI ON 01500

TEMPORARY FACI LI TI ES AND CONTROLS

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 241 (1996) Saf eguardi ng Construction
Al teration, and Denolition Qperations

.2 TEMPORARY UTI LI TI ES

2.1 Contractor Uilities

The Contractor shall provide his own utilities.

. 2.2 Uilities at Special Locations

Reasonabl e anounts of utilities will be nade avail abl e w thout charge. The
Contractor will be responsible for making connections, providing
transfornmers and neters, and naking di sconnections; and for providing
backf | ow preventer devices on connections to donmestic water |ines. Under
no circunstances will taps to base fire hydrants be all owed for obtaining
donestic water.

.3 STORAGE AREAS

Contractor shall be responsible for security of his property. The Contract
Cl ause entitled "FAR 52.236-10, Operations and Storage Areas" and the
foll owi ng appl y:

. 3.1 Storage in Existing Buildings

The Contractor shall be working in an existing building; the storage of
material will not be allowed in the buil dings.

.4 TEMPORARY SANI TARY FACI LI TI ES

The Contractor will be permtted to use the existing sanitary facilities
made avail able by the Contracting Oficer's on-site representative. The
Contractor shall ensure that use by contractor enployees or subcontractor
enpl oyees does not provide any additional cleaning burden upon the

Gover nnment .

PART 2 PRODUCTS

Not Used.
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PART 3 EXECUTI ON

3.

3.

3.

1  TEMPORARY PHYSI CAL CONTROLS
1.1 Access Control s
1.1.1 Tenporary Barricades

Contractor shall provide for barricading around all work areas to prevent
public access.

.1.1.2 Si gns

Pl ace warning signs at the construction area perineter designating the
presence of construction hazards requiring unauthorized persons to keep
out. Signs nust be placed on all sides of the project, with at |east one
sign every 300 feet. Al points of entry shall have signs designating the
construction site as a hard hat area.

.2 TEMPORARY W RI NG

Provide tenporary wiring in accordance with NFPA 241 and NFPA 70, Article
305-6(b), Assured Equi prent G oundi ng Conductor Program Program shal
i ncl ude frequent inspection of all equipnment and appar at us.

-- BEnd of Section --
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SECTI ON 01525

SAFETY REQUI REMENTS

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI A10. 14 (1991) Construction and Denolition
Qperations - Requirenents for Safety
Bel ts, Harnesses, Lanyards and Lifelines
for Construction and Denolition Use
CODE OF FEDERAL REGULATI ONS ( CFR)
29 CFR 1910.94 Ventil ation
CORPS OF ENG NEERS ( COE)

CCE EM 385-1-1 (1996) Safety and Heal th Requirenents
Manual

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)
NFPA 70 (1999) National Electrical Code

NFPA 241 (1996) Saf eguardi ng Construction
Al teration, and Denolition Qperations

.2 SUBM TTALS

2.1 SD-07, Certificates

a. Activity Hazard Anal ysis (AHA)

.3 ACTIVITY HAZARD ANALYSI S

Prepare for each phase of the work. As a minimum define activity being
performed, sequence of work, specific hazards anticipated, control neasures
to elimnate or reduce each hazard to acceptable levels, training

requirenents for all involved, and the conpetent person in charge of that
phase of work. For work with fall hazards, including fall hazards
associated with scaffold erection and renoval, identify the appropriate

fall arrest systenms. For work with materials handling equi pnment, address
saf eguardi ng nmeasures related to materials handling equi prment. For work
requi ri ng excavations, include excavation safeguardi ng requirenents. The
appropriate AHA shall be reviewed and attendance docunented by the
Contractor at the preparatory, initial, and foll ow up phases of quality
control inspection.
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PART 2 PRODUCTS

Not Used.

PART 3 EXECUTI ON

3.

3.

1 CONSTRUCTI ON

Comply with COE EM 385-1-1, NFPA 241, the accident prevention plan, the
activity hazard analysis and other related subnittals and activity fire and
safety regul ati ons.

1.1 Hazar dous Material Exclusions

Not wi t hst andi ng any ot her hazardous material used in this contract,

radi oactive materials or instrunents capable of producing

i oni zi ng/ non-ionizing radiation as well as materials which contain
asbestos, mercury or polychlorinated bi phenyls, di-isocynates, |ead-based
pai nt are prohibited. Exceptions to the use of any of the above excl uded
materials may be considered by Contracting O ficer upon witten request by
Contractor.

.1.2 Unf or eseen Hazardous Nateri al

The design should have identified materials such as PCB, |ead paint, and
friable and nonfriabl e asbestos. |If material, not indicated, that may be
hazardous to human heal th upon di sturbance during constructi on operations
is encountered, stop that portion of work and notify the Contracting
Oficer immediately. Wthin 14 cal endar days the CGovernnent will determne

if the material is hazardous. |If material is not hazardous or poses no
danger, the Government will direct the Contractor to proceed without

change. |If material is hazardous and handling of the material is necessary
to acconmplish the work, the Governnent will issue a nodification pursuant

to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site Conditions."

.2 PERSONNEL PROTECTI ON

2.1 Hazar dous Noi se

Provi de hazardous noi se signs, and hearing protection, wherever equi prment
and wor k procedures produce sound-pressure |evels greater than 85 dBA
steady state or 140 dBA inpul se, regardl ess of the duration of the exposure.

.2.2 Fall Protection

Enforce use of the fall protection device designated for each specific work
activity when an enployee is on a surface 6 feet or nore above | ower

| evels. Personal fall arrest systens are required when working from an
articulating or extendi ble boom scissor lifts, swing stages, or suspended
pl atform Fall protection nmust conply with ANSI A10. 14.

.3 SCAFFOLDI NG

Enpl oyees shall be provided with a safe neans of access to the work area on
the scaffold. dinbing of any scaffold braces or supports not specifically
designed for access is prohibited. Stair towers or ladders built into
scaffold systens in accordance with USACE EM 385-1-1 Appendix J are
required for work platfornms greater than 20 feet in height. Contractor
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shal |l ensure that enployees that are qualified performscaffold erection

Do not use scaffold without the capability of supporting at |east four
times the maxi numintended | oad or w thout appropriate fall protection as
delineated in the accepted fall protection plan. M ninmum platform size
shal |l be based on the platformnot being greater in height than three tines
t he di nension of the smallest width dinmension for rolling scaffold. Sone
Baker type scaffol ding has been found not to neet these requirenents.
Stationary scaffolds nmust be attached to structural building conponents to
saf equard against tipping forward or backward. Special care shall be given
to ensure scaffold systens are not overloaded. Qutrigger brackets used to
extend scaffold platfornms on self supported scaffold systens for the
storage of material is prohibited. The first tie-in shall be at the height
equal to 4 times the width of the snallest dinension of the scaffold base.

3.4 ELECTRI CAL
3.4.1 Conduct of Electrical Wrk

Cable intended to be cut nust be positively identified and de-energized
prior to perform ng each cut. Positive cable identification nust be nade
prior to submitting any outage request for electrical systens.
Arrangenents are to be coordinated with the Contracting Oficer and Station
Uilities for identification. The Contracting Oficer will not accept an
out age request until the Contractor satisfactorily docunments that the
circuits have been clearly identified.Performall high voltage cutting
renotely. Wen racking in or live switching of circuit breakers, no
addi ti onal person other than the switch operator will be allowed in the
space during the actual operation. Plan so that work near energized parts
is mnimzed to the fullest extent possible. Use of electrical outages

cl ear of any energi zed electrical sources is the preferred nethod. Wen
wor ki ng in energized substations, only qualified electrical workers shal
be permtted to enter. Wen work requires Contractor to work near

energi zed circuits as defined by the NFPA 70, high voltage personnel nust
use personal protective equi prent that includes, as a mninmm electrica
hard hat, safety shoes, insulating gloves with | eather protective sl eeves,
fire retarding shirts, coveralls, face shields, and safety gl asses.

I nsul ating bl ankets, hearing protection, and switching suits may be

requi red, depending on the specific job.

3.4.2 Port abl e Extensi on Cords

Port abl e extension cords shall be sized in accordance w th manuf acturer
ratings for the tool to be powered.

3.5 CRYSTALLINE SILICA
&indi ng, abrasive blasting, and foundry operations of construction
materials containing crystalline silica, shall conply with CSHA
regul ati ons, such as 29 CFR 1910.94, and COE EM 385-1-1, (Appendix C). The
Contractor shall devel op and inplenment effective exposure control and
elimnation procedures to include dust control systens, engineering
controls, and establishnment of work area boundaries, as well as nedica
surveillance, training, air nonitoring, and personal protective equi pnent.

3.6 HOUSEKEEPI NG

3.6.1 G ean-up

Al'l debris in work areas shall be cleaned up daily or nore frequently as
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necessary. Construction debris may be tenporarily |located in an approved
| ocati on, however garbage accumul ati on nust be renoved each day.

3.6.2 Dust Control
In addition to the dust control mneasures required el sewhere in the contract
docunents dry cutting of brick or masonry shall be prohibited. Wt cutting

nmust address control of water run off.

-- BEnd of Section --
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SECTI ON 01575

TEMPORARY ENVI RONMVENTAL CONTROLS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

CCODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910. 1200 Hazard Communi cati on

40 CFR 112 G| Pollution Prevention

40 CFR 241 Qui delines for Disposal of Solid Waste

40 CFR 243 Quidelines for the Storage and Col |l ection

of Residential, Comercial, and
Institutional Solid Waste

40 CFR 258 Subtitle D Landfill Requirenents

40 CFR 261 Identification and Listing of Hazardous
Wast e

49 CFR 173 Shi pnent s and Packagi ngs

1.2 DEFI NI TI ONS
1.2.1 Sedi nent

Soil and other debris that have eroded and have been transported by runoff
water or w nd.

1.2.2 Solid Waste

Gar bage, refuse, debris, sludge, or other discharged material (except
hazardous waste as defined in paragraph entitled "Hazardous Waste" or
hazardous debris as defined in paragraph entitled "Hazardous Debris"),
including solid, liquid, semsolid, or contained gaseous naterials
resulting fromdonestic, industrial, commercial, mning, or agricultura
operations. Material not regulated as solid waste are: nucl ear source or
byproduct materials regul ated under the Federal Atomi c Energy Act of 1954
as anended; suspended or dissolved materials in domestic sewage effluent or
irrigation return flows, or other regul ated point source di scharges;

regul ated air em ssions; and fluids or wastes associated with natural gas
or crude oil exploration or production.

a. Geen waste: The vegetative matter from | andscapi ng, |and
cl earing and grubbing, including, but not limted to, grass,
bushes, scrubs, small trees and saplings, tree stunps and pl ant
roots. Marketable trees, grasses and plants that are indicated to
remain, be re-located, or be re-used are not included.
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1

b. Surplus soil: Existing soil that is in excess of what is required
for this work, including aggregates intended, but not used, for
on-site mxing of concrete, nortars and paving. Contam nated soi
meeting the definition of hazardous material or hazardous waste is
not i ncl uded.

c. Inert construction and denolition debris: Broken or renoved
concrete, masonry, and rock asphalt paving; ceram cs; roofing
paper and shingles. Inert materials may not be re-inforced with
or contain ferrous wire, rods, accessories and wel dnents.

d. Whod: D nmension and non-di nensi on | unber, plywood, chipboard,
hardboard. Treated and/or painted wood that nmeets the definition
of lead contam nated or | ead based contam nated paint is not
i ncl uded.

e. Scrap nmetal: Scrap and excess ferrous and non-ferrous netals such
as re-inforcing steel, structural shapes, pipe and wire that are
recovered or collected and di sposed of as scrap. Scrap netal
meeting the definition of hazardous material or hazardous waste is
not i ncl uded.

f. Paint cans: Metal cans that are enpty of paints, solvents,
t hi nners and adhesives. |If permtted by the paint can |abel, a
thin dry filmmy remain in the can

g. Recyclables: Materials, equipnment and assenblies such as doors,
wi ndows, door and wi ndow frames, plunbing fixtures, glazing and
mrrors that are recovered and sold as recyclable. Mtal neeting
the definition of |ead contam nated or | ead based paint
contam nated may be included as recyclable if sold to a scrap
metal conpany. Paint cans may be included as recyclable if sold
to a scrap netal conpany.

2.3 Debri s

Non- hazar dous solid material generated during the construction, denolition
or renovation of a structure which exceeds 2.5 inch particle size that is:
a manufactured object; plant or animal matter; or natural geol ogic materi al
(e.g. cobbles and boulders). A mxture of debris and other material such
as soil or sludge is also subject to regulation as debris if the mxture is
conprised primarily of debris by volunme, based on visual inspection

.2.4 Hazar dous Debri s

As defined in paragraph entitled "Debris" of this section, debris that
contains |isted hazardous waste (either on the debris surface, or inits
interstices, such as pore structure) per 40 CFR 261; or debris that
exhibits a characteristic of hazardous waste per 40 CFR 261

.2.5 Cheni cal Wastes

This includes salts, acids, alkalies, herbicides, pesticides, and organic
chem cal s.

.2.6 Gar bage

Ref use and scraps resulting from preparation, cooking, dispensing, and
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consunption of food.
1.2.7 Hazar dous Waste

Hazardous waste as defined in 40 CFR 261 or as defined by applicable State
and | ocal regul ations.

1.2.8 Oly Waste
Pet r ol eum products and bi tum nous material s.
1.2.9 Regul at ed Waste

Those solid waste that have specific additional Federal, state, or |oca
controls for handling, storage, or disposal

1.2.10 Hazardous Materials

Any material that is regulated as a hazardous material in accordance wth
49 CFR 173, requires a Material Safety Data Sheet (MSDS) in accordance with
29 CFR 1910. 1200, or which during end use, treatnent, handling, storage,
transportation or disposal neets or has conponents which neet or have the
potential to neet the definition of a Hazardous WAste in accordance with 40
CFR 261. Throughout this specification, hazardous material includes

hazar dous chem cal s.

1.3 SUBM TTALS

Submit the followi ng in accordance with Section 01330, "Subnitta
Procedures.”

SD- 11 O oseout Submittals

Some of the records listed below are also required as part of
other submittals. For the "Records"” submittal, maintain on-site a
separate three-ring Environnental Records binder and subnit at the
conpletion of the project. Mike separate parts to the binder
correspondi ng to each of the applicable subitens |isted bel ow.

Solid waste di sposal permt
Solid waste di sposal report
1.4 REPORTS
1.4.1 Solid Waste Disposal Permt
Submit one copy of a State or local permt or |icense showi ng such
agenci es' approval of the disposal plan before transporting wastes off
CGover nment property.
1.4.2 Solid Waste Di sposal Report
Mont hly the Contractor shall submt a solid waste disposal report to the
Contracting O ficer. For each waste, the report shall state the
classification (using the definitions provided in this section), anount,
| ocation, and name of the business receiving the solid waste. The

Contractor shall include copies of the waste handling facilities' weight
tickets, receipts, bills of sale, and other sales docunmentation. 1In lieu
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of sal es docunentation, the Contractor may subnmit a statenent indicating

t he di sposal location for the solid waste which is signed by an officer of
the Contractor firmauthorized to legally obligate or bind the firm The
sal es docunentation or Contractor certification shall include the
receiver's tax identification nunber and business, EPA or State

regi stration nunber, along with the receiver's delivery and busi ness
addresses and tel ephone nunbers. For each solid waste retained by the
Contractor for his own use, the Contractor shall submt on the solid waste
di sposal report the information previously described in this paragraph
Prices paid or received shall not be reported to the Contracting Oficer
unl ess required by other provisions or specifications of this Contract or
public | aw.

1.5 ENVI RONMVENTAL PROTECTI ON REQUI REMENTS

Provide and maintain, during the life of the contract, environnental
protection as defined. Plan for and provide environnental protective
measures to control pollution that devel ops during normal construction
practice. Plan for and provide environnental protective neasures required
to correct conditions that devel op during the construction of permanent or
tenmporary environnental features associated with the project. Conply with
Federal, State, and |ocal regulations pertaining to the environment,

i ncluding water, air, solid waste, hazardous waste and substances, oily
subst ances, and noi se pollution

Environnental Brief: Attend an environnental brief to be included in the
preconstruction nmeeting. Provide the followi ng information: types,
quantities, and use of hazardous materials that will be brought onto the
activity; types and quantities of wastes/wastewater that may be generated
during the contract.

1.5.1 Contractor Liabilities for Environmental Protection

The Contractor is advised that this project and the station are subject to
Federal, State, and |ocal regulatory agency inspections to review
conpliance with environmental |aws and regul ations. The Contractor shal
fully cooperate with any representative fromany Federal, State or |oca
regul atory agency who may visit the job site and shall provide i mediate
notification to the Contracting Oficer, who shall acconpany them on any
subsequent site inspections. The Contractor shall conplete, maintain, and
make available to the Contracting Oficer, station, or regulatory agency
personnel all docunentation relating to environnental conpliance under
applicabl e Federal, State and |ocal |aws and regul ations. The Contractor
shall imediately notify the Contracting Oficer if a Notice of Violation
(NOV) is issued to the Contractor.

The Contractor shall be responsible for all damages to persons or property
resulting fromContractor fault or negligence as well as for the paynent of
any civil fines or penalties which nmay be assessed by any Federal, State or
| ocal regulatory agency as a result of the Contractor's or any
subcontractor's violation of any applicable Federal, State or |oca
environnental |aw or regulation. Should a Notice of Violation (NO),

Noti ce of Nonconpliance (NON), Notice of Deficiency (NOD), or simlar

regul atory agency notice be issued to the Governnment as facility

owner/ operator on account of the actions or inactions of the Contractor or
one of its subcontractors in the performance of work under this contract,
the Contractor shall fully cooperate with the Governnment in defending

agai nst regul atory assessnent of any civil fines or penalties arising out
of such actions or inactions.
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1.6 UNFORESEEN HAZARDOUS OR REGULATED MATERI AL

Al'l known hazardous or regulated materials are indicated in the contract
docunments. If material that is not indicated in the contract docunents is
encountered that nay be dangerous to human heal th upon di sturbance during
construction operations, stop that portion of work and notify the
Contracting Oficer imediately. Intent is to identify materials such as
PCB, |ead paint, nmercury, petroleum products, and friable and nonfriable
asbestos. Wthin 14 cal endar days the CGovernment will determine if the
material is hazardous. |If the material is not hazardous or poses no
danger, the Government will direct the Contractor to proceed without
change. |If the material is hazardous and handling of the material is
necessary to acconplish the work, the Governnent will issue a nodification
pursuant to "FAR 52.243-4, Changes" and "FAR 52.236-2, Differing Site
Condi tions. "

PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
3.1 PROTECTI ON OF NATURAL RESOURCES

Preserve the natural resources within the project boundaries and outside
the imts of permanent work. Restore to an equival ent or inproved
condi tion upon conpletion of work. Confine construction activities to
within the [imts of the work indicated or specified.

3.1.1 Wat er Resources
3.1.1.1 O ly and Hazardous Substances

Prevent oil or hazardous substances fromentering the ground, drainage
areas, or navigable waters. |In accordance with 40 CFR 112, surround al
tenporary fuel oil or petroleum storage tanks with a tenporary berm or
contai nnent of sufficient size and strength to contain the contents of the
tanks, plus 10 percent freeboard for precipitation. The berm shall be

i npervious to oil for 72 hours and be constructed so that any discharge
will not perneate, drain, infiltrate, or otherw se escape before cl eanup
occurs.

3.2 H STORI CAL AND ARCHAEOLOG CAL RESOURCES

Carefully protect in-place and report imediately to the Contracting

O ficer historical and archaeol ogical itens or human skel etal renains

di scovered in the course of work. Upon discovery, notify the Contracting
Oficer. Stop work in the inmedi ate area of the discovery until directed
by the Contracting Oficer to resune work. The Governnent retains

owner shi p and control over historical and archaeol ogi cal resources.

3.3 CONTROL AND DI SPOSAL OF SOLI D WASTES

Pick up solid wastes, and place in covered containers which are regularly
enptied. Do not prepare or cook food on the project site. Prevent
contam nation of the site or other areas when handling and di sposi ng of
wastes. At project conpletion, |eave the areas clean. Recycling is
encour aged and can be coordinated with the Contracting O ficer and the

SECTI ON 01575 Page 5



REPI PE SEVER & REPLACE LI FT STATION, | SC BOSTON 32P00064

activity recycling coordinator. Renove all solid waste (including

non- hazar dous debris) from Governnent property and di spose off-site at an
approved landfill. Solid waste disposal off-site nmust conply wi th nost
stringent local, State, and Federal requirenents including 40 CFR 241, 40
CFR 243, and 40 CFR 258.

3.4 DUST CONTROL

Keep dust down at all tinmes, including during nonworking periods. Sprinkle
or treat, with dust suppressants, the soil at the site, haul roads, and

ot her areas disturbed by operations. Dry power broomng will not be
permtted. |Instead, use vacuum ng, wet nopping, wet sweeping, or wet power
brooming. Air blowing will be permitted only for cleaning nonparticul ate
debris such as steel reinforcing bars. Only wet cutting will be permtted
for cutting concrete blocks, concrete, and bitum nous concrete. Do not
unnecessarily shake bags of cenent, concrete nortar, or plaster

3.5 ABRASI VE BLASTI NG
Abr asi ve bl asting is prohibited.

3.6 NJASE
Make t he maxi num use of | ow noi se em ssion products, as certified by the
EPA. Blasting or use of explosives will not be permtted without witten
perm ssion fromthe Contracting Oficer, and then only during the

designated times.

-- BEnd of Section --
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SECTI ON 01770

CLOSEQUT PROCEDURES

PART 1 GENERAL
1.1 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures.”

SD-10 Operation and Mai ntenance Data
Equi pnent / product warranty |i st

Subnmit Data Package 3 parts a, i, mand o in accordance with
Section 01781, "Operation and Mi ntenance Data."

SD- 11 d oseout Submittals
As-built draw ngs
1.2 PRQIECT RECORD DOCUMENTS
1.2.1 As-Bui It Draw ngs

Maintain at the jobsite one set of full-size contract drawi ngs marked to
show any devi ati ons whi ch have been nmade fromthe contract draw ngs. These
drawi ngs shall be available for review by the COntracting Oficer at al
times. Upon conpletion of the work, deliver the marked set of prints to
the Contracting Oficer. Requests for partial paynents will not be
approved if the marked prints are not current, and request for final

paynment will not be approved until the marked prints are delivered to the
Contracting O ficer.

1.3  EQUI PMENT/ PRODUCT WARRANTI ES
1.3.1 Equi prent / Product Warranty Li st

Furnish to the Contracting O ficer a bound and i ndexed not ebook contai ni ng
witten warranties for equi pment/products furni shed under the contract, and
prepare a conplete listing of such equi prent/products. The

equi prrent / products list shall state the specification section applicable to
t he equi pnent/product, duration of the warranty therefor, start date of the
warranty, ending date of the warranty, and the point of contact for
fulfillment of the warranty. The warranty period shall begin on the sane
date as project acceptance and shall continue for the full product warranty
period. Execute the full list and deliver to the Contracting O ficer prior
to final acceptance of the facility.

1.4 CLEANUP

Leave prem ses "broomclean.” Cean interior and exterior glass surfaces
exposed to view, renove tenporary |abels, stains and foreign substances;
polish transparent and gl ossy surfaces; vacuum carpeted and soft surfaces.
Gl ean equi prent and fixtures to a sanitary condition. Replace filters of
operating equi pnrent. C ean debris fromroofs, gutters, downspouts and
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drai nage systens. Sweep paved areas and rake cl ean | andscaped areas.
Renove waste and surplus materials, rubbish and construction facilities
fromthe site.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 01781

OPERATI ON AND MAI NTENANCE DATA

PART 1 GENERAL

1.

1.

1 SUBM SSI ON OF OPERATI ON AND NMAI NTENANCE DATA

Submit Operation and Mai ntenance (O&\) Data/ Manual s which are specifically
applicable to this contract and a conplete and conci se depiction of the
provi ded equi prrent or product. Oganize and present information in
sufficient detail to clearly explain O&M requirenents at the system

equi prent, conponent, and subassenbly level. Include an index precedi ng
each submttal. Submt in accordance with this section and Section 01330,
"Subm ttal Procedures.”

1.1 Quantity

Submit five sets of the supplier/manufacturers' O&Minformation specified
herein for the conponents, assenblies, subassenblies, attachnents, and
accessories. The itens for which O&M Data/ Manual s are required are listed
in the technical sections which specifies those particular itens.

1.2 Package Quality

Docurments nust be fully legible. Poor quality copies and material with
hol e punches obliterating the text or drawings will not be accepted.

.1.3 Package Cont ent

Dat a package content shall be as shown in the paragraph titled "Schedul e of
Operation and Mai ntenance Data Packages." For each product, system or
conponent piece of equi pment requiring subm ssion of O%M Data, submit the
Dat a Package specified in the individual technical section.

1.4 Del i very

Submit O&M Data Manuals to the Contracting Oficer for review and
acceptance; submt data specified for a given itemw thin 30 cal endar days
after the itemis delivered to the contract site.

a. In the event the Contractor fails to deliver O&M Dat a/ Manual s
within the tine limts set forth above, the Contracting Oficer
may withhold from progress paynents 50 percent of the price of the
itemw th which such O&M Dat a/ Manual s are associ at ed.

.1.5 Changes to Submittals

Manuf act urer - ori gi nated changes or revisions to submtted data shall be
furni shed by the Contractor if a conponent of an itemis so affected
subsequent to acceptance of the O%M Data. Changes, additions, or revisions
required by the Contracting Oficer for final acceptance of submtted data,
shall be submitted by the Contractor within 30 cal endar days of the
notification of this change requirenent.

2 TYPES OF | NFORMATI ON REQUI RED | N CG&M DATA PACKAGES
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1.2.1 Qperating Instructions

I ncl ude specific instructions, procedures, and illustrations for the
foll owi ng phases of operation

1.2.1.1 Saf ety Precautions

Li st personnel hazards and equi prent or product safety precautions for al
operating conditions.

1.2.1.2 Nor mal Oper ati ons

Provi de narrative description of normal operating procedures. Include
control diagrans with data to explain operation and control of systens and
speci fic equi pnent.

1.2.1.3 Emer gency Operati ons

I ncl ude emergency procedures for equi prent malfunctions to permit a short
peri od of continued operation or to shut down the equi pment to prevent
further damage to systenms and equi pnent. |nclude energency shutdown
instructions for fire, explosion, spills, or other foreseeable
contingencies. Provide gui dance on energency operations of all utility
systens including valve |ocations and portions of systens controlled.

1.2.1.4 Envi ronnental Condi ti ons

Include a list of environmental conditions (tenperature, humdity, and
ot her relevant data) which are best suited for each product or piece of
equi prent and descri be conditions under which equi pnent should not be
allowed to run.

1.2.2 Preventive Mii ntenance

Include the following information for preventive and schedul ed mai nt enance
to mnimze corrective mai ntenance and repair.

1.2.2.1 Lubricati on Data

Include lubrication data, other than instructions for lubrication in
accordance with paragraph titled "Qperator Service Requirenments":

a. A table showing recommended |ubricants for specific tenperature
ranges and applications;

b. Charts with a schematic di agram of the equi pment showi ng
[ ubrication points, recommended types and grades of |ubricants,
and capacities; and

c. A lubrication schedule showi ng service interval frequency.
1.2.2.2 Preventi ve Maintenance Pl an and Schedul e

I ncl ude manufacturer's schedule for routine preventive nmai ntenance,

i nspections, tests and adjustnments required to ensure proper and econom ca
operation and to mnimze corrective mai ntenance and repair. Provide
manuf acturer's projection of preventive mai ntenance work-hours on a daily,
weekly, nonthly, and annual basis including craft requirenents by type of
craft. For periodic calibrations, provide manufacturer's specified
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frequency and procedures for each separate operation.
1.2.3 Corrective Maintenance (Repair)

I ncl ude manufacturer's recomrendati ons on procedures and instructions for
correcting problens and maki ng repairs.

1.2.3.1 Tr oubl eshooti ng Gui des and Di agnostic Techni ques

I ncl ude step-by-step procedures to pronptly isolate the cause of typica
mal functi ons. Describe clearly why the checkout is perfornmed and what
conditions are to be sought. Identify tests or inspections and test

equi prent required to determ ne whether parts and equi prent may be reused
or require repl acenent.

1.2.3.2 Wring Diagrans and Control Di agrans

Wring diagrans and control diagrans shall be point-to-point draw ngs of
wiring and control circuits including factory-field interfaces. Provide a
conpl ete and accurate depiction of the actual job specific wring and
control work. On diagranms, nunber electrical and electronic wiring and
pneumatic control tubing and the term nals for each type, identically to
actual installation nunbering.

1.2.3.3 Mai nt enance and Repair Procedures

Include instructions and list tools required to restore product or
equi prent to proper condition or operating standards.

1.2.3.4 Renoval and Repl acenent |nstructions

I ncl ude step-by-step procedures and list required tools and supplies for
renoval , replacenment, disassenbly, and assenbly of conponents, assenblies,
subassenbl i es, accessories, and attachnents. Provide tolerances,

di mensi ons, settings and adjustments required. Instructions shall include
a conbi nation of text and illustrations.

1.2.3.5 Spare Parts and Supply Lists

Include lists of spare parts and supplies required for nmaintenance and
repair to ensure continued service or operation w thout unreasonable
del ays. Special consideration is required for facilities at renote

| ocations. List spare parts and supplies that have a long lead tinme to
obt ai n.

1.2.4 Parts ldentification

Provide identification and coverage for all parts of each conponent,
assenbly, subassenbly, and accessory of the end itens subject to

repl acenent. |nclude special hardware requirenents, such as requirement to
use high-strength bolts and nuts. ldentify parts by make, nodel, serial
nunber, and source of supply to allow reordering w thout further
identification. Provide clear and legible illustrations, draw ngs, and
expl oded views to enable easy identification of the itenms. Wen
illustrations omt the part nunbers and description, both the illustrations
and separate listing shall show the index, reference, or key nunber which
will cross-reference the illustrated part to the listed part. Parts shown
in the listings shall be grouped by conponents, assenblies, and
subassenblies. Parts data may cover nore than one nodel or series of
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1

equi prent. conponents, assenblies, subassenblies, attachnents, or
accessories, such as a master parts catalog, in accordance with the
manuf acturer's standard conmercial practice.

.2.4.1 Warranty | nformation

Li st and explain the various warranties and include the servicing and
techni cal precautions prescribed by the manufacturers or contract docunents
to keep warranties in force. Include warranty information for primary
conmponents such as the conpressor of air conditioning system

.2.4.2 Per sonnel Trai ni ng Requirenents

Provi de informati on avail able fromthe manufacturers to use in training
desi gnated personnel to operate and maintain the equi pnent and systens

properly.

.2.4.3 Testi ng Equi prent and Special Tool Information

I nclude information on test equipnment required to performspecified tests
and on special tools needed for the operation, maintenance, and repair of
conponent s.

.2.4. 4 Contractor Information

Provide a list that includes the name, address, and tel ephone nunber of the
Ceneral Contractor and each subcontractor installing the product or

equi prent. I nclude local representatives and service organi zati ons nost
convenient to the project site. Provide the name, address, and tel ephone
nunber of the product or equi prment manufacturers.

.3 SCHEDULE OF OPERATI ON AND MAI NTENANCE DATA PACKAGES

Furni sh the O%M Dat a Packages specified in individual technical sections.
The required information for each O%M Data Package is as foll ows:

.31 Dat a Package 3

a. Safety precautions

b. Normal operations

c. Energency operations

d. Environnental conditions

e. Lubrication data

f. Preventive maintenance plan and schedul e

g. Troubl eshooting guides and di agnostic techni ques
h. Wring diagranms and control diagrans

i. Maintenance and repair procedures

j. Renoval and replacenent instructions

k. Spare parts and supply list
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. Parts identification
m Warranty information
n. Testing equi prment and special tool information
0. Contractor information
PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
Not used.

-- BEnd of Section --
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SECTI ON 02220

DEMOLI TI ON

PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI A10. 6 (1990) Denolition Operations

.2 GENERAL REQUI REMENTS

Denol i sh desi gnated structures and conmponents; and renove resulting rubbish
and debris.

.3 REGULATORY AND SAFETY REQUI REMENTS

Comply with federal, state, and |local hauling and disposal regulations. In
addition to the requirenments of the "Contract C auses," safety requirenents
shall conformw th ANSI A10. 6.

PART 2 PRODUCTS

Not used.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Provide, erect, and maintain tenporary barriers and security devices.
Notify Contracting O ficer of work which nmay affect adjacent structures,
potential noise, utility outage, or disruption. Coordinate with the
Contracting O ficer.

.11 Bui | di ng Denolition Wrk

Prevent nmovenent or settlenment of adjacent structures. Provide bracing and
shoring. Protect existing structures which are not to be denolished.

1.2 Sel ective Interior Denplition

Erect and maintain tenporary partitions to prevent spread of dust, odors
and noise to permt continued occupancy by the occupant. Protect existing
itens which are not indicated to be renoved.

.2 DEMOLI TI ON REQUI REMENTS

Conduct demplition to mnimze interference with adjacent building areas.
Conduct operations with minimuminterference to public accesses. Mintain
protected egress and access at all tinmes.
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3.2.1 Sel ective Interior Denolition
Denol i sh and renove conponents in an orderly and careful manner, as shown
on drawi ngs. Protect existing supporting structural nenbers.
3.3 CLEAN UP
Renove denolished materials fromsite as work progresses. Leave areas of
work in clean condition.

-- BEnd of Section --
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SECTI ON 15050

BASI C MECHANI CAL MATERI ALS AND METHCDS

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by the

basi c designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C2 (1997) National Electrical Safety Code
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus
CODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910. 147 Control of Hazardous Energy (Lock CQut/Tag
Qut)

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)
NEVA MG 1 (1998; Errata 1999) Mtors and Generators
NEVA M5 10 (1994) Energy Managenent Cuide for
Sel ection and Use of Fixed Frequency
Medi um AC Squi rrel - Cage Pol yphase
I nducti on Modtors

NEMA MG 11 (1977; R 1992) Energy Managenent Cuide for
Sel ection and Use of Single-Phase Mtors

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 70 (1999) National Electrical Code

.2 RELATED REQUI REMENTS

This section applies to all sections of Division 15, "Mechanical" of this
proj ect specification, unless specified otherwise in the individual section

.3 QUALI TY ASSURANCE

. 3.1 Mat eri al and Equi pnent Qualifications

Provide material s and equi prent that are standard products of manufacturers
regul arly engaged in the manufacture of such products, which are of a
simlar material, design and workmanshi p. Standard products shall have
been in satisfactory conmercial or industrial use for 2 years prior to bid
openi ng. The 2-year use shall include applications of equipnment and
materials under simlar circunstances and of simlar size. The product
shal | have been for sale on the comercial market through advertisenents,
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manuf acturers' catal ogs, or brochures during the 2 year period.
1.3.2 Alternative Qualifications

Products having |l ess than a two-year field service record will be
acceptable if a certified record of satisfactory field operation for not

| ess than 6000 hours, exclusive of the manufacturer's factory or |aboratory
tests, can be shown.

1.3.3 Servi ce Support

The equi pnrent itens shall be supported by service organizations. Subnmit a
certified list of qualified permanent service organizations for support of
t he equi pnment whi ch includes their addresses and qualifications. These
service organi zati ons shall be reasonably convenient to the equi prent
installation and able to render satisfactory service to the equi pnent on a
regul ar and energency basis during the warranty period of the contract.

1.3.4 Manuf acturer's Nanepl ate

Each item of equi pnent shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous pl ace; the naneplate of the distributing agent will not be
accept abl e.

1.3.5 Modi fi cation of References

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
t hese publications to the "authority having jurisdiction", or words of
simlar meaning, to nmean the Contracting Oficer

1.3.5.1 Definitions

For the International Code Council (ICC) Codes referenced in the contract
docunents, advisory provisions shall be considered nandatory, the word

"shoul d* shall be interpreted as "shall."” Reference to the "code official”
shall be interpreted to nean the "Contracting Oficer.” For Navy owned
property, references to the "owner" shall be interpreted to nean the
"Contracting Oficer." For leased facilities, references to the "owner"
shall be interpreted to nean the "lessor.” References to the "permt

hol der" shall be interpreted to nmean the "Contractor."
1.3.5.2 Admi ni strative Interpretations

For I CC Codes referenced in the contract documents, the provisions of
Chapter 1, "Adm nistrator,” do not apply. These administrative

requi renents are covered by the applicable Federal Acquisition Regul ations
(FAR) included in this contract and by the authority granted to the Oficer
in Charge of Construction to admi nister the construction of this project.
Ref erences in the I CC Codes to sections of Chapter 1, shall be applied
appropriately by the Contracting O ficer as authorized by his

adm ni strative cogni zance and the FAR

1.4 DELI VERY, STORAGE, AND HANDLI NG

Handl e, store, and protect equiprment and materials to prevent damage before
and during installation in accordance with the manufacturer's
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recomendati ons, and as approved by the Contracting O ficer. Replace
damaged or defective itens.

1.5 SAFETY REQUI REMENTS
1.5.1 Equi prent Safety

Provi de positive nmeans of |ocking out equiprent so that equi pment cannot be
accidentally started during maintenance procedures. Hi gh-tenperature

equi prent and pi ping so |located as to endanger personnel or create a fire
hazard shall be properly guarded or covered with insulation of the type
specified. Ensure that access openings |eading to equi pnent are |arge
enough to carry through routine maintenance itens such as filters and tools.

1.5.2 Lockout of Energy Sources

Provi de appropriate | ockout devices for energy isolating valves and for
machi nes or other equi pnent to prevent unexpected start-up or rel ease of
stored el ectrical, nechanical, hydraulic, pneumatic, thermal, chem cal, or
other energy in accordance with 29 CFR 1910. 147. Lockout devices for

val ves shall provide a means of attachment to which, or through which, a

| ock can be affixed or shall have a | ocking nechanismbuilt into it so that
t he val ve cannot be nmoved fromthe | ockout position until the lock is
renoved. Electrical isolation of machines or other equi pnent shall be in
accordance with requirements of DIVISION 16 "El ectrical.”

1.6 ELECTRI CAL REQUI REMENTS

Furni sh notors, controllers, disconnects and contactors with their
respecti ve pi eces of equipnent. Mtors, controllers, disconnects and
contactors shall conformto and have el ectrical connections provided under
Section 16402, "Interior Distribution System" Furnish internal wiring for
conmponents of packaged equi pnent as an integral part of the equipnent.

Ext ended vol tage range notors will not be permtted. Controllers and
contactors shall have a maxi mum of 120 volt control circuits, and shal
have auxiliary contacts for use with the controls furnished. Wen notors
and equi pnent furnished are larger than sizes indicated, the cost of
additional electrical service and related work shall be included under the
section that specified that notor or equipnent. Power wring and conduit
for field installed equi prent shall be provided under and conformto the
requi renents of Section 16402, "Interior Distribution System"

1.7 ELECTRI CAL | NSTALLATI ON REQUI REMENTS

El ectrical installations shall conformto ANSI C2, NFPA 70, and
requi renents specified herein.

1.7.1 H gh Efficiency Mtors

1.7.1.1 H gh Efficiency Single-Phase Mdtors
Unl ess ot herwi se specified, single-phase fractional-horsepower
alternating-current notors shall be high efficiency types corresponding to
the applications listed in NEMA M5 11.

1.7.1.2 H gh Efficiency Pol yphase Mdtors
Unl ess ot herwi se specified, polyphase notors shall be sel ected based on

hi gh efficiency characteristics relative to the applications as listed in
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NEMA M5 10. Additionally, polyphase squirrel-cage nmedi um i nduction notors
wi th continuous ratings shall nmeet or exceed energy efficient ratings in
accordance with Table 12-6C of NEVA MG 1.

1.8 ACCESSI BI LI TY

Install all work so that parts requiring periodic inspection, operation
mai nt enance, and repair are readily accessible. Install conceal ed val ves,
expansion joints, controls, danpers, and equi pnent requiring access, in

| ocations freely accessible through access doors.

PART 2 PRODUCTS
Not used.
PART 3 EXECUTI ON
3.1 PAI NTI NG OF NEW EQUI PMENT

New equi prrent painting shall be factory applied or shop applied, and shal
be as specified herein, and provi ded under each individual section

3.1.1 Factory Painting Systens

Manuf acturer's standard factory painting systens nay be provided subject to
certification that the factory painting systemapplied will wthstand 125
hours in a salt-spray fog test, except that equi pnent |ocated outdoors
shall withstand 500 hours in a salt-spray fog test. Salt-spray fog test
shall be in accordance with ASTM B 117, and for that test the acceptance
criteria shall be as follows: imediately after conpletion of the test,

t he paint shall show no signs of blistering, winkling, or cracking, and no
| oss of adhesion; and the speci nen shall show no signs of rust creepage
beyond 0.125 inch on either side of the scratch mark

The filmthickness of the factory painting systemapplied on the equi prent
shall not be less than the filmthickness used on the test specinen. |If
manuf acturer's standard factory painting systemis being proposed for use
on surfaces subject to tenperatures above 120 degrees F, the factory

pai nting system shall be designed for the tenperature service.

3.1.2 Shop Pai nting Systenms for Metal Surfaces

Cl ean, pretreat, prinme and paint netal surfaces; except alum num surfaces
need not be painted. Apply coatings to clean dry surfaces. Cean the
surfaces to renove dust, dirt, rust, oil and grease by wire brushing and
sol vent degreasing prior to application of paint, except nmetal surfaces
subject to tenperatures in excess of 120 degrees F shall be cleaned to bare
net al .

VWere nore than one coat of paint is specified, apply the second coat after
the preceding coat is thoroughly dry. Lightly sand damaged painting and
retouch before applying the succeeding coat. Color of finish coat shall be
al um num or |ight gray.

a. Tenperatures Less Than 120 Degrees F: Inmedi ately after cleaning,
the nmetal surfaces subject to tenperatures |ess than 120 degrees F
shal | receive one coat of pretreatment primer applied to a m ni mum
dry filmthickness of 0.3 ml, one coat of priner applied to a
mnimumdry filmthickness of one nml; and two coats of enanel
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applied to a mninumdry filmthickness of one m!| per coat.

b. Tenperatures Between 120 and 400 Degrees F: Metal surfaces
subj ect to tenperatures between 120 and 400 degrees F shal
receive two coats of 400 degrees F heat-resisting enanel applied
to a total mninmmthickness of 2 mls

c. Tenperatures Greater Than 400 Degrees F: Metal surfaces subject to
tenperatures greater than 400 degrees F shall receive two coats of
600 degrees F heat-resisting paint applied to a total m nimumdry
filmthickness of 2 mls

-- BEnd of Section --
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SECTI ON 15400

PLUMBI NG SYSTEMS

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANS| Al12. 36. 2M (1991; R 1998) d eanouts
ANSI A40 (1993) Safety Requirenments For Pl umnbing
AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASMVE)
ASME Al12.14.1 (1975; R1998) Backwater Val ves

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 53 (1997) Pipe, Steel, Black and Hot- D pped,

Zi nc- Coat ed Wl ded and Seam ess
ASTM A 74 (1996) Cast Iron Soil Pipe and Fittings
ASTM A 126 (1995) Gray Iron Casting for Valves,

Fl anges and Pipe Fittings
ASTM B 42 (1996) Seaml ess Copper Pipe, Standard Sizes
ASTM B 88 (1996) Seam ess Copper Water Tube
ASTM C 534 (1994) Preformed Fl exible Elastoneric

Cellul ar Thernmal Insulation in Sheet and
Tubul ar Form

ASTM C 564 (1997) Rubber Gaskets for Cast Iron Soi
Pi pe and Fittings

CAST IRON SO L PIPE | NSTI TUTE (ClI SPI')

Cl SPI HSN (1985) Neoprene Rubber Gaskets for Hub and
Spigot Cast Iron Soil Pipe and Fittings

Cl SPI 301 (1995) Hubl ess Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain
Wast e, and Vent Piping Applications

Cl SPI 310 (1995) Couplings Joint for Use in
Connection with Hubl ess Cast Iron Soi
Pi pe and Fitting

| NTERNATI ONAL CODE COUNCI L (1 CQ)
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ICC IPC (1996) International Plunbing Code
M LI TARY SPECI FI CATI ONS (M L)

M L- STD- 101 (Rev. B) Col or Code for Pipelines and for
Conmpressed Gas Cylinders

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, | NC. (MBS)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP- 89 (1991) Pi pe Hangers and Supports -
Fabrication and Installation Practices

STEEL STRUCTURES PAI NTI NG COQUNCI L ( SSPC)
SSPC SP 3 (1995) Power Tool C eaning
SSPC Pai nt 22 (1991) Epoxy- Pol yam de Paints (Priner,
I nternedi ate, and Topcoat)
1.2 RELATED REQUI REMENTS

Section 15050, "Basic Mechanical Mterials and Methods," applies to this
section with the additions and nodifications specified herein.

1.3  SYSTEM DESCRI PTI ON
Provi de new and nodi fy existing plunbing systenms, conplete and ready for
operation. Plunbing systens including manufacturer's products shall be in
accordance with the required and advi sory provisions of the ICC IPC
Pl unmbi ng systens include piping less than 5 feet outside of building walls.
1.4 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

SD- 03 Product Data
Sewage FEj ector
Sunmp Punp
Pi pe and fittings
Backwat er Val ves
Check Valves (Ball Type)

Pi pe hangers and supports
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For punps, include certified punp test curves.
SD-10 Operation and Mai ntenance Data

Sewage Ejector, Data Package 3

Sunp Punp, Data Package 3

Submit operation and mai ntenance data in accordance with Section
01781, "Qperation and Mii ntenance Data."

1.5 QUALI TY ASSURANCE

Pl umbi ng systens including fixtures, equipnent, materials, installation

and wor kmanshi p shall be in accordance with the Plunbing Code except as
nodi fied herein. In the Plunbing Code referred to herein, the advisory
provi sions shall be considered to be mandatory, as though the word "shall™
had been substituted for the word "shoul d" wherever it appears; reference
to the "authority having jurisdiction,” the Adm nistrative Authority, the
Pl umbing O ficial, and the Design Engi neer shall be interpreted to nean the
Contracting O ficer. Capacity of equi pment shall be not |ess than that

i ndi cat ed.

PART 2 PRODUCTS
2.1 SEWAGE EJECTOR

The operating point on the characteristic performance curve for the
i npel l er size of each punmp shall be to the left (shut-off side) of and not
nmore than 5 percent bel ow the point of maxi mumefficiency for the inpeller

2.1.1 Cener al

Furni sh and install where indicated on plans one dupl ex seam ess sewage
elector with lubricating system The punp shall be designed for a basin
depth of 42 inches with the punp suction not nore than 12 inches fromthe
bottom of the sunp.

2.1.2 Qperating Conditions

Each punp shall have a capacity of 40 gallons per mnute at a head of 25
feet of water as neasured fromthe bottom of the sunp to the highest point
in the discharge line to the sewer, including pipe friction | osses.

2.1.3 CGeneral Construction

The volute type casing shall be suspended froma 1/2 inch m ni mum thi ckness
steel suspension plate. The inpeller drive shaft shall be of carbon stee
1-7/16 inch m ni mum di aneter ground and polished through its entire | ength
and enclosed in 3 inch schedule 40 wought steel pipe. Axial shaft and

i npel l er thrust and weight shall be carried by an adjustable ball thrust
bearing, grease |lubricated, and nounted 9 inches above the suspension plate
in a conbination bearing housing and notor support. A renewabl e sl eeve
type bearing shall be furnished in the ejector casing. The punp shaft

shall be connected to the notor shaft by a flexible coupling of the |oad
cushion type. Discharge pipe shall be 3 inch schedul e 40 wought steel

2.1. 4 | mpel | er
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The inpeller shall be a fully encl osed two-part non-clog design wth blunt
enteri ng edges, snooth contours and other design features to prevent rags
and stringy material from binding between the inpeller and the casing. The
i npel l er shall be bal anced and capabl e of passing a sphere 2-1/2 inches in
diameter. The inpeller shall be furnished with repelling vanes on the side
opposite the suction to reduce sl eeve bearing wear and provide proper flow
of lubricant.

2.1.5 Mbt or

An electric notor drive of 1 horsepower, 1160 revolutions per mnute, 480
volt, three phase, vertical, grease lubricated, ball bearing type, fitted
with drip cover, shall not be exceeded by the brake horsepower requirenment
of the punp for any condition of service for the inpeller dianeter

i nstall ed.

2.1.6 Fl oat Control

Furni sh for each punp one two-pole float switch nmounted on a substanti al
stand conplete with a copper float and brass float rod. Wth dupl ex,

equi prent, one automati c nechani cal alternator shall be furnished to
automatically start, stop, and alternate the two punps, and to start the
second punp when the flow rate exceeds the single punp capacity. 1In this
case, the spare float rig will function as an emergency float switch. The
float switched and/or alternator shall be furnished in a NEMA 1 encl osure.

2.1.7 H gh Water Al arm
Provi de conpression type high water alarm assenbly with single pole
pressure contact type switch, transformer, 4" alarmbell, dip tube and
flange for nounting on cover plate.

2.1.8 Starter

For each punping unit one automatic nagnetic starter with overl oad
protection and under-voltage release in NEMA 1 encl osure shall be furnished.

2.1.9 Sunp Cover Plate
One steel cover plate shall be furnished for the 36 inch dianeter basin and
provide an 11 inch by 15 i nch manhol e and manhol e cover and 4 inch vent.
Cover plate shall be gasketed, and all openings seal ed.

2.1.10 Basi n

A sewage basin 36 inches in dianeter by 42 inches in depth and constructed
of steel shall be furnished and installed by the Contractor

2.2 SUMP PUWP
The operating point on the characteristic performance curve for the
i npel l er size of each punp shall be to the left (shut-off side) of and not
nmore than 5 percent bel ow the point of maxi mumefficiency for the inpeller
2.2.1 Gener al
Furni sh and install where indicated on plans one packaged dupl ex heavy duty

vertical suspended type sunp punp. The punp shall be designed for a pit or
sunmp depth of 5 feet with the punp suction not nore than 12 inches fromthe
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bottom of the sunp. The punp shall be fitted with a cast iron suction
screen.

2.2.2 Operating Conditions

Each punp shall have a capacity of 80 gallons per mnutes at a head of 20
feet of water as neasured fromthe bottom of the sunp to the highest point
in the discharge line, including pipe friction | osses.

2.2.3 CGeneral Construction

The punp assenbly shall be suspended forma 1/2" mni numthickness stee
suspension plate. The inpeller drive shaft shall be of carbon steel
ground and polished, throughout its entire |length and enclosed in a m ni num
of 3 inch Schedul e 40 wought steel suspension pipe with intermnedi ate

sl eeve type bearings. Al axial shaft and inpeller thrust and wei ght shal
be carried by an axially adjustable ball type thrust bearing, grease
housi ng and notor support. A renewabl e bronze-backed sl eeve type bearing
shall be furnished in the volute type punp casing. At the point where the
shaft passes through the suspension plate a shaft stuffing box shall be
furnished with a mnimumof five packing rings to prevent odors and vapors
escaping fromthe pit and reaching the bearings. The punp shaft shall be
connected to the notor shaft by a jaw type flexible coupling.

2.2. 4 | mpel | er

The inpeller shall be a fully encl osed bottom sucti on non-clog design wth
bl unt entering edges, snooth contours, and repelling vanes. The repelling
vanes shall be furnished on the inpeller shroud opposite the suction side.

2.2.5 Mbt or

An electric notor drive of 1 horsepower, 1750 revolution per mnute, 208
volt, single phase, grease |lubricated, ball bearing type, fitted with drip
cover furnished with each punp. The notor naneplate rating plus service
factor shall not be exceeded by the brake horsepower requirenments of the
punps for any condition of service for the inpeller dianeter installed.

2.2.6 Level Control

Fur ni sh one conbination float switch and nechanical alternator with a stand
conplete with copper float, brass float rod, wought steel float rod guide
pi pe and float rod stuffing box, to automatically start, stop and alternate
the tow punps and to start the second punp when the flow rate exceeds the
capacity of the single punp. Also, a two pole switch assenbly shall be
furni shed to operate both punps in case of enmergencies. The float swtched
and or conbination float switch and nmechani cal alternator shall be
furnished in a NEMA watertight encl osures.

2.2.7 H gh Water Alarm
Provi de conpression type high water alarm assenbly with single pole
pressure contact type switch, transformer, 4" alarmbell, dip tube and
flange for nounting on cover plate.

2.2.8 Starter
For each punp, one NEMA (I-1V or VIIl) across-the-line automatic magnetic

starter with overload protection and under-voltage rel ease and reset button

SECTI ON 15400 Page 5



REPI PE SEVER & REPLACE LI FT STATION, | SC BOSTON 32P00064

shall be furnished in a NEMA 1 encl osure.
2.2.9 Sunp Cover Plate

One steel cover plate shall be furnished for the 36 inch dianmeter sunp
basi n and provided with manhol e and nanhol e cover.

2.2.10 Basi n

A sewage basin 36 inches in dianeter by 60 inches in depth san constructed
of steel shall be furnished and installed by the Contractor

2.3 DRAIN, WASTE, AND VENT (DW/) PIPE AND FI TTI NGS
Fittings shall be long radius fittings, except fittings in vent piping may
be short radius fittings. M ninumsize piping shall be 2 inches for buried
pi ping and 1.5 inches for aboveground pi ping.

2.3.1 Cast-1ron Hubl ess Pipe and Fittings

CISPI 301 with C SPI 310 couplings or plunbing code approval
or listed couplings.

2.3.2 Cast-lron Hub and Spigot Pipe and Fittings

ASTM A 74 with ASTM C 564 or ClI SPI HSN rubber conpression
gasket joints, or caul ked and | eaded joints.

2.3.3 Cl eanout s

ANSI Al112. 36.2M provide threaded bronze, thernoplastic or PVC plastic
cl eanout pl ugs.

2.3.3.1 Fl oor d eanouts

Provide cast-iron or ductile-iron floor cleanout with anchor fl ange,

adj ust abl e hei ght polished bronze, stainless steel, or chrom um pl at ed
copper alloy rimand scoriated floor plate with "CO' cast in the plate, and
countersunk screws for installing floor plate flush with finished floor

2.3.4 Backwat er Val ves

ASME Al112.14.1. Backwater valves shall have cast-iron bodies with bolted
on cleanouts | arge enough to permt renoval of interior parts. Valves
shall be of the flap type, hinged or pivoted, with revol ving di sks. Hi nge
pi vots, disks, and seats shall be nonferrous netal. Disks shall be
slightly open in a no-fl ow no-backwater condition

2.3.5 Check Valves (Ball Type)
Body: Cast Iron, ASTM A 126, Cass B; Cover: Cast Iron, ASTM A 126, d ass
B; Ball: WVul canized Buna-N rubber cover over netal core; Bolts: Carbon
Steel ; Cover Gasket: Conposition; Mnimmpressure rating: 150 pounds per
square inch.

2.4 DOVESTI C WATER PI PI NG

2.4.1 Copper Tubi ng
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ASTM B 88, Type L piping, with wought copper fittings and
ASTM B 42, Alloy Grade Sb5 solder and lead free (less than 0.20 percent
| ead) sol der fl ux.

2.5 M SCELLANEQUS PI PI NG MATERI ALS
2.5.1 Escut cheon Pl at es

Provi de one piece or split hinge netal plates for piping entering floors,
wal I's, and ceilings in exposed spaces. Provide chrom umplated or polished
stainless steel finish on copper alloy plates in finished spaces. Provide
paint finish on nmetal in unfinished spaces.

2.5.2 Pi pe Sl eeves

ASTM A 53, Schedul e 40 or Standard Wi ght, hot-dip gal vani zed st eel
ductile-iron or cast-iron pipe sleeves.

2.5.3 Pi pe Hangers and Supports

Provi de MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support
rods, except as specified or indicated otherwise. Attach to steel joists
with Type 19 or 23 clanps and retaining straps. Attach to Steel Wor S
beams with Type 21, 28, 29, or 30 clanmps. Attach to steel angles and
vertical web steel channels with Type 20 clanp with beam cl anp channe
adapter. Attach to horizontal web steel channel and wood with drilled hole
on centerline and doubl e nut and washer. Attach to concrete with Type 18
insert or drilled expansion anchor. Provide Type 40 insulation protection
shield for insulated piping.

2.5.4 Donestic Water Insulation
1/2 inch flexible cellular ASTM C 534 Type 1

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Installation of plunbing systens including fixtures, equi pnent, materials,
wor kmanshi p, fabrication, assenbly, erection, exam nation, inspection, and
testing shall be in accordance with the Plunbing Code, ANSI A40, and in
accordance with the manufacturer's reconmendati ons.

3.1.1 Pi pe Supports (Hangers)
Comply with MSS SP-89. Provide additional supports at the concentrated
| oads i n piping between supports, such as for inline water punps and
fl anged val ves.

3.1.1.1 Maxi mum Spaci ng in Vertical Piping

Support netal piping at each floor, but at not nore than 10 foot intervals
with pipe riser clanps or offset pipe clanps.

3.1.1.2 Maxi mum Spaci ng i n Horizontal Piping
Support cast-iron piping at 5 foot intervals, except for pipe exceeding 5

foot length provide hangers at intervals equal to the pipe |l ength but not
exceedi ng 10 feet.
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3.

1.2 Pi pe Sl eeves

Provi de pi pe sl eeves where piping passes through walls, floors, roofs, and
partitions. Provide sleeves of sufficient length to pass through entire

t hi ckness of walls, floors, roofs, and partitions. Provide not [ess than
one inch space between exterior of piping or pipe insulation and interior
of sleeve or core-drilled hole. Core drilling of masonry and concrete may
be provided in lieu of pipe sleeves when cavities in the core-drilled hole
are conpletely grouted smooth. Firmy pack space with mneral wool
insulation. Seal at both ends of the sleeve or core-drilled hole with

pl astic waterproof cenment which will dry to a firmbut pliable mass, or

provi de a nechani cally adjustable segnmented el astoneric seal. Seal both
ends of penetrations through fire walls and fire floors to maintain fire
resistive integrity with UL listed fill, void, or cavity material. Extend

sleeves in floor slabs 3 inches above the finished floor, except sleeves
are not required where DW piping passes through concrete floor slabs
| ocated on grade.

.2 FI ELD QUALI TY CONTRCL

2.1 I nspecti ons

Prior to initial operation, inspect piping systemfor conpliance with
drawi ngs, specifications, and nmanufacturer's submttals.

. 2.2 Field Testing

Before final acceptance of the work, test each systemas in service to
denonstrate conpliance with the contract requirenents. Performthe
following tests in addition to the tests specified in the Plunbing Code,
except as nodified herein. Correct defects in the work provided by the
Contractor, and repeat tests until work is in conpliance with contract
requi renents. Furnish water, electricity, instruments, connecting devices,
and personnel for performng tests.

.2.2.1 DW/ Pi pi ng

Cap ends of each system and fill with water to not I ess than a 10 foot
head of water, and allow to stand until a thorough inspection has been
made. The entire systemshall be proven absolutely tight under such a test.

.3 Pl PE FI NI SHI NG

. 3.1 Pai nti ng Pipes

Sem -transparent filmapplied to pipes and tubing at the mll is not to be
consi dered a shop or prime coat and shall be renmoved. C ean pipe surface
per SSPC SP 3, and apply ferrous priner, internediate and top coats to the
dry filmthickness (DFT) specified bel ow

Pri mer: SSPC Pai nt 22 2.5 mls DFT
I nt er nedi at e: SSPC Pai nt 22 2.5 mls DFT
Top Coat: SSPC Pai nt 22 2.0 mls DFT

.3.2 Pi ping Identification

Identify all piping including piping in conceal ed spaces. Provide in
accordance with ML-STD-101. Place stenciling in clearly visible
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| ocations. On piping not covered by ML-STD 101, stencil approved names or
code letters, in letter a mninumof 1/2 inch. Stencil arrow shaped
mar ki ngs on piping to indicate direction of flow

-- BEnd of Section --
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SECTI ON 15810

DUCTWORK AND DUCTWORK ACCESSORI ES

PART 1 GENERAL

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

Al R MOVEMENT AND CONTROL ASSCOCI ATI ON, I NC. (AMCA)

ANSI / AMCA 210 (1990) Testing Fans For Rating

AMCA 500 (1991) Louvers, Danpers and Shutters
AMCA 501 (1985) Application Manual for Air Louvers
AMCA 511 (1991) Certified Ratings Programfor Air

Control Devices
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM A 653/ A 653M (1996) Steel Sheet Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by Hot-Di p Process
ASTM C 553 (1992) M neral Fiber Blanket Thermal
I nsul ation for Commercial and I ndustri al
Appl i cations
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A (1996) Installation of Air Conditioning
and Ventilating Systens

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON,
INC. ( SMACNA)

SMACNA DCS (1985) HVAC Duct Construction Standards -
Metal and Fl exi bl e
UNDERWRI TERS LABORATORI ES I NC. (UL)
UL 555 (1995; Bul. 1996) Fire Danpers

UL BMD (2000) Building Materials Directory

.2 RELATED REQUI REMENTS

Section 15050, "Basic Mechanical Mterials and Methods," applies to this
section with the additions and nodifications specified herein.

3 PRESSURE CLASSI FI CATI ON
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1.

1.

1.

SMACNA DCS, Section 1, and as indicat ed.

4

4.

Submit maxi mum duct di nensi on, type and spaci ng of

1

Desi gn Requi renent s

Duct Span Versus Rei nforcenent Schedul e

maxi mum duct static pressure.

5

SUBM TTALS

rei nforcenent,

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD-01 Preconstruction Submittals
Diffusers, registers, and grilles
Duct hangers and supports

SD- 02 Shop Drawi ngs
Duct hangers and supports details

SD- 03 Product Data
Fi re Danpers
Fl exi bl e duct connectors
In-line centrifugal fan
Louvers
Diffusers, registers, and grilles
Met al ducts

SD- 05 Design Data
Duct span versus reinforcenent schedul e

SD-06 Test Reports
Louvers
Air duct | eakage test
Testi ng/ Adj usti ng/ Bal anci ng Test

SD-07 Certificates
Fire danpers

SD- 08 Manufacturer's Instructions

Fi re Danpers
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1.6 QUALI TY ASSURANCE
1.6.1 Modi fi cation of References

SMACNA Duct Construction Manuals: The SMACNA recomendati ons shall be
consi dered as mandatory requirements. Substitute the word "shall" for the
word "shoul d" in these nmanual s.

PART 2 PRODUCTS
2.1 METAL DUCTS
2.1.1 St eel Ducts

ASTM A 653/ A 653M gal vani zed steel sheet, lock-formng quality; coating
desi gnati on (90.

2.2 DUCTS OF PRESSURE CLASSES 3 | NCH WATER GAGE OR LESS

Construction, netal gage, hangers and supports, and reinforcenments shal
conformw th SMACNA DCS, except that ducts with pressure classifications
bel ow 2 inch water gage that are |ocated outside of the conditioned space
shall have a seal class C. Ductwork shall be airtight and shall not

vi brate or pul sate when systemis in operation. Pressure sensitive tape
shall not be used as a primary seal ant on ductwork with pressure
classifications above one inch water gage. Air |eakage shall be |less than
5 percent of the systemcapacity. Construct ductwork of gal vani zed steel

2.2.1 Curved El bows

Make a centerline radius not less than 1 1/2 tines the width or di aneter of
t he duct.

2.2.2 Laps
Make laps at joints in the direction of air flow Space button-punch or
bol t-connection in standing seans at fixed centers not greater than 6 inches.

Longi tudi nal | ocks or seans, known as "button-punch snap-lock," may be
used in lieu of Pittsburg Lock

2.2.3 Fittings
El bows, vaned el bows, take-offs, branch connections, transitions,
splitters, volume danmpers, fire danpers, flexible connections, and access
doors shall conformw th SMACNA DCS, Section 2. Provide factory fabricated
airtight, and noncorrosive test holes with screw cap and gasket.

2.3 I N-LI NE CENTRI FUGAL FAN

ANSI / AMCA 210 with AMCA SEAL. Provide wel ded steel casings, centrifuga

backward inclined blades, direct drive. Inlet and outlet connections for
fan casings to ductwork and equi pnrent casings, may be of the slip fit or
flanged type. Air shall enter and | eave the fan axially. Inlet shall be

stream i ned. Enclose fan bearings and drive shafts and isloate from
airstream Fan bearings shall be mechanically seal ed agai nst dust and dirt
and shall be self-aligning, pillow block ball or roller type. Mtor and
drive shall be provided by fan manufacturer. Provide w th di sconnect,
speed controller and vibration isolated handing rod and hardware.
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2.

4 FLEXI BLE DUCT CONNECTORS

Provi de a m ni mum of design pressure rated plus 0.5 inch water gage static
pressure airtight flexible duct connectors on each side of in-line exhaust
fan. Support connectors at each end with nmetal angle frame bands, securely
bolted in place. Provide not |less than 20 ounce gl ass fabric duct
connectors coated on both sides w th neoprene.

.5 DI FFUSERS, REGQ STERS, AND GRI LLES

Provi de factory-furnished diffusers, registers, and grilles constructed of
steel or alum num Exterior and exposed edges shall be rolled, or
otherw se stiffened and rounded. Steel parts shall be factory zinc
phosphate treated prior to primng and painting or have a baked-on enanel
finish. Color shall be white. Exhaust registers shall have a single set
of nondirectional face bars. Provide face bars or vanes spaced not nore
than 0.75 inch on center and not |ess than 0.62 inch depth.

.6 DUCT SLEEVES, PREPARED OPENI NGS, AND CLOSURE COLLARS

.6.1 Duct Sl eeves

Fabricate from m ni rum 20 gage gal vani zed steel. Were sleeves are
installed in bearing walls, provide structural steel sleeves as indicated.
Si ze sl eeves to provide one inch clearance between duct and sl eeve or

bet ween insul ation and sl eeve for insul ated ducts.

.6.2 Prepared Openi ngs

Provi de one inch cl earance between the duct and the sl eeve, or one inch
cl earance between insulation and sleeve for insulated ducts except at
grilles, registers, and diffusers.

.6.3 Packi ng

ASTM C 553, Type 1, O ass B-2, mineral fiber

.7 ACCESS DOCRS

Door shall be rigid and airtight with neoprene gaskets and two or nore

gal vani zed steel hinges and quick fastening | ocking devices. Provide doors
as large as practical. Munt doors, if possible, so that air pressure

hol ds them cl osed. As an alternative, renovabl e access doors nmay be used.
These access doors shall be constructed from stanped sheet netal and
consi st of an inner and outer door panel. The inner and outer doors shal
be joined by bolts and threaded handles in such a configuration that the
panel s can be drawn together to secure the door to the duct in a sandw ch
fashion. The handl es shall be high inpact plastic with threaded netal
inserts. Conical springs shall be used between the door panels to
facilitate installation and renoval of the door. Neoprene gasket shall be
used around the outside edge of the inner or outer panel, but not both, to
seal the door.

.8 DAVPERS AND LOUVERS

Construct danpers and | ouvers with gal vani zed sheet nmetal a m ni num of two
gages heavier than ducts in which installed. Except as nodified herein,
the construction shall be of alum num or gal vani zed steel with interlocking
edges and maxi num 10 i nch bl ade width. Conformw th SMACNA DCS
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2.

8.1 Fire Danpers

Provide in accordance with UL 555 and NFPA 90A. Danpers shall be listed in
UL BMVMD. Danpers when open shall not protrude into ducts.

.8.2 Louvers

Louvers shall bear AMCA certified ratings programseal for air performnce
and water penetration in accordance with AMCA 500 and AMCA 511. Maxi hum
pressure drop shall be 0.1 inch water gauge. Louvers shall have a maxi mum
wat er penetration of 0.20 ounce per square foot of free area at free
velocity of 800 feet per mnute. Provide alum numalloy with anodized
finish frames and bl ades assenbled with stainless steel screws, including
0.5 inch nmesh al um num screen nounted in extruded al um num frane.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Conformto NFPA 90A, SMACNA DCS, and International Mechani cal Code
(IM0)-1966. Provide nmounting and supporting of ductwork and accessories

i ncluding, but not limted to, structural supports, hangers, vibration

i sol ators, stands, clanps and brackets, access doors, and danmpers. Provide
el ectrical isolation between dissimlar nmetals. Electrical isolation my
be fluorinated el astonmers or sponge-rubber gaskets. Install ductwork
accessories as indicated and as recommended by manufacturer's printed
instruction. Allow clearance for inspection, repair, replacenent, and
service. Louvers in accordance with AMCA 501.

1.1 Duct wor k

Air distribution systens shall operate with no chatter or vibration

1,11 Fi el d Changes to Ductwork

Those required to suit the sizes of factory-fabricated equi pment actually
furni shed, shall be designed to m nim ze expansion and contraction. Use
gradual transitions in field changes as well as nodifications to connecting
duct s.

.1.1.2 Fi re Danpers

Install in accordance with manufacturer's instructions for condition of UL
555 and NFPA 90A. Locate as indicated and provide surface penetration
sl eeves in accordance w th approved detail draw ngs.

.1.1.3 Access Doors

Provide for fire danpers. Denonstrate that fire danper can be reset from
access door | ocation.

.1.1.4 Duct Sl eeves, Prepared Openings, and C osure Collars

Provide for ductwork penetrations in floors, walls, and partitions through
whi ch nmetal lic ductwork passes.

a. Duct Sleeves: Fill space between duct and sl eeve or between
i nsul ation and sl eeve for insulated ducts with mneral fiber
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3.

except at grilles, registers, and diffusers.

b. Prepared Openings: Fill space between duct and openi ng or between
i nsul ati on and opening for insulated ducts with mneral fiber
except at grilles, registers, and diffusers.

1.2 Duct Hangers and Supports

SMACNA DCS, Section 4. Attach supports only to structural fram ng nenbers
and concrete slabs. Do not anchor supports to nmetal decking unless a neans
is provided and approved for preventing the anchors from puncturing the
nmet al decking. Were supports are required between structural fram ng
menber, provide suitable internmediate nmetal fram ng

.1.2.1 Fl exi bl e Connectors

Provi de flexi ble connectors between fans and ducts or casings and where
ducts are of dissimlar nmetals. For round ducts, securely fasten flexible
connectors by zinc-coated steel clinch-type draw bands. For rectangul ar
ducts, lock flexible connectors to netal collars.

.2 FI ELD QUALI TY CONTRCL

Admi ni ster and direct tests. Furnish instrunents, equipment, connecting
devi ces, and personnel for the tests. Notify Contracting O ficer 5 days
before inspection or testing is scheduled. Correct defects in work.
Repeat tests until work is in conpliance.

2.1 Air Duct Leakage Test

Ducts shall be tested under operating conditions. There shall be no | eaks
that can be felt by hand.

. 2.2 Testi ng/ Adj usti ng/ Bal anci ng Test

Adj ust speed controller to achieve desired exhaust rate +15% as determ ned
by a calibrated flow hood. Mark speed controller at operating point.
Provide fan anp draw at adjusted flow and flow rate at operating point.

-- BEnd of Section --
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SECTI ON 16050

BASI C ELECTRI CAL MATERI ALS AND METHCDS

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI C2 (1997) National Electrical Safety Code
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 709 (1992; R 1997) Lami nated Thernosetting
Mat eri al

CCODE OF FEDERAL REGULATI ONS ( CFR)

29 CFR 1910. 147 Control of Hazardous Energy (Lock CQut/Tag
Qut)

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS, | NC. (I EEE)

| EEE 100 (1996) Dictionary of Electrical and
El ectroni cs Terns

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEMVA I CS 6 (1993) Industrial Control and Systens
Encl osur es

NEVA MG 1 (1998; Errata 1999) Mtors and Generators

NEVA M5 10 (1994) Energy Managenent Cuide for

Sel ection and Use of Fixed Frequency
Medi um AC Squi rrel - Cage Pol yphase
I nducti on Motors
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
1.2 RELATED REQUI REMENTS
This section applies to certain sections of Division 2, "Site
Construction,” and Division 15, "Mechanical". This section applies to al
sections of Division 16, "Electrical,” of this project specification unless
specified otherwise in the individual sections.
1.3 DEFI NI TI ONS

a. Unless otherw se specified or indicated, electrical and
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electronics terns used in these specifications, and on the
draw ngs, shall be as defined in | EEE 100.

b. The technical sections referred to herein are those specification
sections that describe products, installation procedures, and
equi prent operations and that refer to this section for detail ed
description of submttal types.

c. The technical paragraphs referred to herein are those paragraphs
in PART 2 - PRODUCTS and PART 3 - EXECUTI ON of the technica
sections that describe products, systenms, installation procedures,
equi prent, and test nethods.

4 SUBM TTALS

Submittals required in the sections which refer to this section shal
conformto the requirenents of Section 01330, "Submttal Procedures” and to
the followi ng additional requirenents. Subnmittals shall include the

manuf acturer's nanme, trade name, place of manufacture, catal og nodel or
nunber, nanepl ate data, size, |ayout di nensions, capacity, project
specification and techni cal paragraph reference. Subnittals shall also

i ncl ude applicable federal, mlitary, industry, and technical society
publication references, and years of satisfactory service, and ot her

i nformati on necessary to establish contract conpliance of each itemto be
provi ded. Phot ographs of existing installations are unacceptable and wil |
be returned without approval.

4.1 Manuf acturer's Catal og Data

Submittals for each manufactured item shall be current manufacturer's
descriptive literature of catal oged products, equipnent draw ngs, diagrans,
performance and characteristic curves, and catalog cuts. Handwitten and
typed nodifications and other notations not part of the manufacturer's
preprinted data will result in the rejection of the submttal. Should
manuf acturer's data require supplenmental information for clarification, the
suppl enental information shall be submtted as specified for certificates
of conmpliance.

. 4.2 Dr awi ngs

Submit drawings a mninumof 14 by 20 inches in size using a mnimum scal e
of 1/8 inch per foot, except as specified otherwise. Include wiring

di agranms and installation details of equipnment indicating proposed

| ocation, |ayout and arrangenent, control panels, accessories, piping,
ductwork, and other itens that nust be shown to ensure a coordinated

installation. Wring diagrans shall identify circuit term nals and
indicate the internal wiring for each item of equipnment and the
i nterconnecti on between each item of equi pment. Draw ngs shall indicate

adequat e cl earance for operation, maintenance, and replacenment of operating
equi prent devi ces.

.4.3 I nstructions

VWere installation procedures or part of the installation procedures are
required to be in accordance with manufacturer's instructions, submt
printed copies of those instructions prior to installation. Installation
of the itemshall not proceed until manufacturer's instructions are
received. Failure to submt manufacturer's instructions shall be cause for
rejection of the equipnment or material
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4.4 Certificates

Submit manufacturer's certifications as required for products, materials,
fini shes, and equi pnent as specified in the technical sections.
Certificates frommaterial suppliers are not acceptable. Preprinted
certifications and copies of previously submtted docunents will not be
acceptable. The manufacturer's certifications shall name the appropriate
products, equipnent, or materials and the publication specified as
controlling the quality of that item Certification shall not contain
statenments to inply that the item does not neet requirenents specified,
such as "as good as"; "achieve the sane end use and results as materials
formulated in accordance with the referenced publications"; or "equal or
exceed the service and performance of the specified material.”
Certifications shall sinmply state that the itemconforns to the

requi renents specified. Certificates shall be printed on the

manuf acturer's |l etterhead and shall be signed by the manufacturer's

of ficial authorized to sign certificates of conpliance.

.4.4.1 Ref erence Standard Conpli ance

VWhere equi pnent or materials are specified to conformto industry and
techni cal society reference standards of the organi zati ons such as American
Nati onal Standards Institute (ANSI), American Society for Testing and
Materials (ASTM, National Electrical Mnufacturers Association (NEMA),
Underwriters Laboratories Inc. (UL), and Association of Edison Illumnating
Conmpani es (AEIC), submt proof of such conpliance. The |abel or listing by
the specified organization will be acceptabl e evidence of conpliance.

.4.4.2 | ndependent Testing Organi zation Certificate

In lieu of the label or listing, submt a certificate from an i ndependent
testing organi zati on, conpetent to performtesting, and approved by the
Contracting O ficer. The certificate shall state that the item has been
tested in accordance with the specified organization's test methods and

that the itemconplies with the specified organization's reference standard.

.5 QUALI TY ASSURANCE

.5.1 Mat eri al and Equi prent Qualifications

Provide material s and equi pnment that are products of manufacturers

regul arly engaged in the production of such products which are of equa

mat eri al, design and wor kmanshi p. Products shall have been in satisfactory
comercial or industrial use for 2 years prior to bid opening. The 2-year
peri od shall include applications of equiprment and materials under simlar
circunstances and of simlar size. The product shall have been on sale on
t he conmerci al market through advertisenments, manufacturers' catal ogs, or
brochures during the 2-year period. Were two or nore itens of the sane
cl ass of equipnent are required, these itens shall be products of a single
manuf act urer; however, the conmponent parts of the item need not be the
products of the sane manufacturer unless stated in the technical section

.5.2 Regul at ory Requi renents

Equi prent, materials, installation, and workmanship shall be in accordance
wi th the mandat ory and advi sory provisions of NFPA 70.

.5.3 Alternative Qualifications
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Products having |l ess than a 2-year field service record will be acceptabl e
if acertified record of satisfactory field operation for not |ess than
6000 hours, exclusive of the manufacturers' factory or |aboratory tests, is
furni shed.

1.5.4 Servi ce Support

The equi pnent itens shall be supported by service organi zati ons which are
reasonably convenient to the equi pnent installation in order to render
satisfactory service to the equi pmrent on a regul ar and energency basis
during the warranty period of the contract.

1.5.5 Manuf acturer's Nanepl ate

Each item of equi prent shall have a nanepl ate bearing the manufacturer's
nane, address, nodel nunber, and serial nunber securely affixed in a
conspi cuous pl ace; the naneplate of the distributing agent will not be
accept abl e.

1.5.6 Modi fi cation of References

In each of the publications referred to herein, consider the advisory
provisions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
these publications to the "authority having jurisdiction,” or words of
simlar meaning, to nmean the Contracting Oficer

1.5.7 Mat eri al and Equi pnent Manufacturing Date

Products manufactured nore than 3 years prior to date of delivery to site
shal |l not be used, unless specified otherw se.

1.6 POSTED OPERATI NG | NSTRUCTI ONS

Provide for each systemand principal item of equipnent as specified in the
techni cal sections for use by operation and mai nt enance personnel. The
operating instructions shall include the foll ow ng:

a. Wring diagrans, control diagrans, and control sequence for each
principal systemand item of equi prment.

b. Start up, proper adjustnent, operating, lubrication, and shutdown
pr ocedures.

c. Safety precautions.
d. The procedure in the event of equipnment failure.

e. Oher itenms of instruction as reconmended by the manufacturer of
each systemor item of equipnent.

Print or engrave operating instructions and frame under glass or in
approved | am nated plastic. Post instructions where directed. For
operating instructions exposed to the weat her, provide weat her-resistant
mat eri al s or weat herproof enclosures. Operating instructions shall not
fade when exposed to sunlight and shall be secured to prevent easy renoval
or peeling.
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7 NAVEPLATES

ASTM D 709. Provide |am nated plastic nanmepl ates for each panel board,

equi prent encl osure, relay, switch, and device; as specified in the

techni cal sections or as indicated on the drawi ngs. Each nanepl ate
inscription shall identify the function and, when applicable, the position
Nanepl ates shall be nelam ne plastic, 0.125 inch thick, white with bl ack
center core. Surface shall be matte finish. Corners shall be square

Accurately align lettering and engrave into the core. M ninmm size of
nanepl ates shall be one by 2.5 inches. Lettering shall be a m ni num of

0. 25 inch high normal bl ock style.

.8 ELECTRI CAL REQUI REMENTS

El ectrical installations shall conformto ANSI C2, NFPA 70, and
requi renents specified herein.

. 8.1 Mot ors and Equi prent

Provi de el ectrical conponents of nechanical equipnent, such as notors,

nmotor starters, control or push-button stations, float or pressure

swi tches, sol enoid val ves, and other devices functioning to control
mechani cal equi prent, including control wiring and conduit for circuits
rated 100 volts or less, to conformw th the requirenents of the section
covering the mechani cal equi pnment. Extended voltage range notors shall not
be permtted. The interconnecting power wiring and conduit, control wring
rated 120 volts (nomnal) and conduit and the electrical power circuits
shal | be provided under Division 16.

.8.2 Wring and Conduit

Provide internal wiring for conponents of packaged equi pnment as an integra
part of the equipnment. Provide power wiring and conduit for
field-install ed equi pnment under Section 16402, "Interior Distribution
System " Power wiring and conduit shall conformto Section 16402,
"Interior Distribution System" Control wiring and conduit shall be

provi ded under, and conformto the requirenments of the section specifying
t he associ ated equi prent.

.8.3 New Wor k

Provi de el ectrical conponents of nechanical equipnent, such as notors,
nmotor starters, control or push-button stations, float or pressure

swi tches, sol enoid val ves, integral disconnects, and other devices
functioning to control mechani cal equipnment, as well as control wring and
conduit for circuits rated 100 volts or less, to conformwth the

requi renents of the section covering the nechanical equipnent. Extended
vol tage range nmotors shall not be permitted. The interconnecting power

wi ring and conduit, control wiring rated 120 volts (nom nal) and conduit,
and the electrical power circuits shall be provided under Division 16,
except internal wiring for conponents of packaged equi prent shall be
provided as an integral part of the equipnent. Wen notors and equi prent
furni shed are larger than sizes indicated, provide any required changes to
the electrical service as may be necessary and related work as a part of
the work for the section specifying that notor or equipnent.

.8.4 Modi fications to Existing Systens

VWer e existing mechani cal systens and notor-operated equi pnent require
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nmodi fications, provide electrical conponents under Division 16.

1.8.5 H gh Efficiency Mtors

1.8.5.1 H gh Efficiency Pol yphase Mdtors
Unl ess ot herwi se specified, polyphase nmotors shall be sel ected based on
hi gh efficiency characteristics relative to the applications as listed in
NEMA M5 10. Additionally, polyphase squirrel-cage nmedi um i nduction notors
wi th continuous ratings shall nmeet or exceed energy efficient ratings in
accordance with Table 12-10 of NEVA MG 1.

1.8.6 Thr ee- Phase Motor Protection
Provide controllers for nmotors rated 1-hp and above with el ectronic
phase-vol tage nonitors designed to protect notors from phase-| oss,
undervol t age, and overvoltage. Provide protection for nmotors from
i mediate restart by a tine adjustable restart relay.

1.9 LOCKOUT REQUI REMENTS
Provi de di sconnecting neans capabl e of being | ocked out for nachi nes and
ot her equi pment to prevent unexpected startup or rel ease of stored energy
in accordance with 29 CFR 1910.147. Mechanical isolation of nmachines and

ot her equi pment shall be in accordance with requirenents of Division 15,
"Mechani cal . "

PART 2 PRODUCTS
Not wused.

PART 3 EXECUTI ON

3.1 PAI NTI NG OF EQUI PMENT

3.1.1 Factory Applied
El ectrical equi pment shall have factory-applied painting systens which
shall, as a mninmum neet the requirenents of NEMA ICS 6
corrosion-resi stance test and the additional requirements specified in the
techni cal sections.

3.2 NAVEPLATE MOUNTI NG
Provi de nunber, | ocation, and letter designation of naneplates as
i ndi cated. Fasten naneplates to the device with a m ni nrum of two

sheet-netal screws or two rivets.

-- BEnd of Section --
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SECTI ON 16402

I NTERI OR DI STRI BUTI ON SYSTEM

PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI CB0. 3 (1994) Electrical Metallic Tubing - Zinc
Coat ed

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM B 1 (1995) Hard-Drawn Copper Wre

ASTM B 8 (1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

ASTM E 814 (1994; Rev. B) Fire-Tests of Through
Penetration Fire Stops

| NTERNATI ONAL ELECTRI CAL TESTI NG ASSOCI ATl ON ( NETA)

NETA ATS (1999) Electrical Power Distribution
Equi prent and Systens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA I CS 1 (1993) Industrial Control and Systens
NEMA I CS 2 (1993) Industrial Control and Systens
Control l ers, Contactors and Overl oad

Rel ays, Rated Not Mrre Than 2000 Volts AC
or 750 Volts DC

NEMVA 1 CS 4 (1993) Term nal Bl ocks

NEMA 1 CS 6 (1993) Industrial Control and Systens
Encl osur es

NEMVA KS 1 (1996) Encl osed and M scel | aneous
Di stribution Equi pnent Switches (600 Volts
Maxi mum

NEVA MG 1 (1998) Mdtors and Generators

NEVA M5 10 (1994) Energy Managenent Cuide for

Sel ection and Use of Fixed Frequency
Medi um AC Squi rrel - Cage Pol yphase
I nducti on Modtors
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NEVA ST 20

(1992) Dry-Type Transformers for Cenera
Appl i cations

NATI ONAL FI RE PROTECTI ON ASSQOCI ATl ON ( NFPA)

(1999) National Electrical Code

(1995; R 1999) Safety Encl osures for
El ectrical Equi pment

(1993; R 2000) Panel boards

(1998; R 1999) Thernopl astic-1nsul ated

(1996; R 1997) Liquid-Tight Flexible Stee

(1993; R 1999) G oundi ng and Bondi ng

(1997; R 1998) Wre Connectors and
Sol dering Lugs for Use w th Copper

(1997; R 1997) Wre Connectors for Use

wi th Al um num Conduct ors

(1997; R 1998) Splicing Wre Connectors
(1996; R 1998) Ml ded-Case Circuit Breakers,
Mol ded- Case Swi tches, and Circuit-Breaker
(1999; R 1999) Industrial Control Equi prent

(1994; R 1998) Pol yvinyl Chloride,
Pol yet hyl ene, and Rubber Insul ating Tape

(1997; R 1998) Fittings for Cable and

(1993; R 1997) Electrical Metallic Tubing

(1996) Hernetic Refrigerant

NFPA 70
UNDERWRI TERS LABORATORI ES I NC. (UL)

UL 50
UL 67
UL 83

Wres and Cabl es
UL 360

Condui t
UL 467

Equi pnent
UL 486A

Conduct ors
UL 486B
UL 486C
UL 489

Encl osur es
UL 508
UL 510
UL 514B

Condui t
uL 797
UL 984

Mot or - Conpr essor s
UL 1242

.2 RELATED REQUI REMENTS

Section 16050, "Basic Electrica

(1996; R 1998) Internediate Metal Conduit

Material s and Methods," applies to this

section with additions and nodifications specified herein.

3 DEFI NI TI ONS
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a. Year 2000 conpliant - means computer controlled facility
conponents that accurately process date and tine data (including,
but not Iimted to, calculating, conparing, and sequencing) from
into, and between the twentieth and twenty-first centuries, and
the years 1999 and 2000 and | eap year cal cul ati ons.

1.4 SUBM TTALS

Submit the following in accordance with Section 01330, "Submttal
Procedures.”

SD- 02 Shop Drawi ngs
Panel boar ds
Transformers
SD- 03 Product Data
Crcuit breakers
Swi t ches
Mot or controllers
Panel boar ds
SD-06 Test Reports
600-Volt Wring Test
G oundi ng System Test
Transformer Test
SD-07 Certificates
El ectricians License
PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT
Mat eri al s, equi prent, and devices shall, as a mnimum neet requirenents of
UL, where UL standards are established for those itens, and requirenents of
NFPA 70.
2.2 CONDUI T AND FI TTI NGS
Shall conformto the foll ow ng
2.2.1 Internediate Metal Conduit (1M
UL 1242, zinc-coated steel only.
2.2.2 El ectrical Metallic Tubing (EM)

UL 797, ANSI C80. 3.
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2.2.3 Li qui d-Ti ght Flexi ble Metal Conduit, Stee
UL 360.
2.2. 4 Fittings for Metal Conduit, EMI, and Fl exi ble Metal Conduit

UL 514B. Ferrous fittings shall be cadmium or zinc-coated in accordance
with UL 514B.

2.2. 4 Fittings for IMC

Threaded-type. Split couplings unacceptabl e.
2.2.5 Fittings for EMI

Steel or Die cast conpression type.
2.3 CABI NETS, JUNCTI ON BOXES, AND PULL BOXES

Vol umre greater than 100 cubic inches, UL 50, hot-dip, zinc-coated, if sheet
steel .

2.4 WRES AND CABLES

Wres and cabl es shall neet applicable requirenments of NFPA 70 and UL for
type of insulation, jacket, and conductor specified or indicated. Wres
and cabl es manufactured nore than 12 nonths prior to date of delivery to
site shall not be used.

2.4.1 Conductors

Conductors No. 8 AWG and | arger dianeter shall be stranded. Conductors No.
10 AWG and snal | er dianmeter shall be solid, except that conductors for
renote control, alarm and signal circuits, classes 1, 2, and 3, shall be
stranded unl ess specifically indicated otherw se. Conductor sizes and
anpacities shown are based on copper, unless indicated otherw se. Al
conductors shall be copper.

2.4.1.1 M ni mum Conduct or Si zes

M ni mum si ze for branch circuits shall be No. 12 AW5 for Class 1
renote-control and signal circuits, No. 14 AW5 for Cass 2 | ow energy,
renote-control and signal circuits, No. 16 AW5 and for O ass 3 | ow energy,
renote-control, alarmand signal circuits, No. 22 AWG

2.4.2 Col or Codi ng
Provi de for service, feeder, branch, control, and signaling circuit
conductors. Color shall be green for grounding conductors and white for
neutrals; except where neutrals of nore than one systemare installed in
same raceway or box, other neutral shall be white with colored (not green)

stripe. Color of ungrounded conductors in different voltage systens shal
be as foll ows:

a. 208/120 volt, three-phase

(1) Phase A - black

SECTI ON 16402 Page 4



REPI PE SEVER & REPLACE LI FT STATION, | SC BOSTON 32P00064

(2) Phase B - red
(3) Phase C - blue
b. 480/277 volt, three-phase
(1) Phase A - brown
(2) Phase B - orange
(3) Phase C - yell ow
2.4.3 I nsul ation

Unl ess specified or indicated otherw se or required by NFPA 70, power and
lighting wires shall be 600-volt, Type THW THHN conform ng to UL 83,

except that grounding wire may be type TWconform ng to UL 83;
renote-control and signal circuits shall be Type TWor TF, conformng to UL
83. Wiere lighting fixtures require 90-degree Centigrade (C conductors,
provide only conductors with 90-degree C insulation or better

2.4. 4 Bondi ng Conduct ors

ASTM B 1, solid bare copper wire for sizes No. 8 AWs and snal | er dianeter;
ASTM B 8, O ass B, stranded bare copper wire for sizes No. 6 AWs and | arger
di anet er.

2.5 SPLI CES AND TERM NATI ON COMPONENTS

UL 486A and UL 486B, as applicable, for wire connectors and UL 510 for

i nsulating tapes. Connectors for No. 10 AWG and smal |l er dianeter wires
shal |l be insul ated, pressure-type in accordance with UL 486A or UL 486C
(twi st-on splicing connector). Provide solderless termnal |ugs on
stranded conduct ors.

2.6 SW TCHES
2.6.1 Di sconnect Swi tches

NEMA KS 1. Provide heavy duty-type switches where indicated, where

swi tches are rated higher than 240 volts, and for doubl e-throw sw tches.
Fused switches shall utilize Cass R fuseholders and fuses, unless

i ndi cated otherwi se. Switches serving as notor-di sconnect nmeans shall be
hor sepower rated. Provide switches in NEMA 1, enclosure per NEMA | CS 6.

2.7 PANEL BOARDS

UL 67 and UL 50. Panel boards for use as service di sconnecti ng nmeans shal
additionally conformto UL 869. Panel boards shall be circuit

br eaker - equi pped as schedul ed. Design shall be such that individua
breakers can be renoved w t hout disturbing adjacent units or w thout

| ooseni ng or renoving suppl enental insulation supplied as nmeans of
obt ai ni ng cl earances as required by UL. Were "space only" is indicated,
make provisions for future installation of breaker sized as indicated.
Panel board | ocks shall be keyed sane. Directories shall indicate |oad
served by each circuit of panelboard. Directories shall also indicate
source of service (upstream panel, sw tchboard, notor control center, etc.)
type panel board. Type directories and nmount in hol der behind transparent
coveri ng.
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2.

2.

7.1 Panel board Buses

Support bus bars on bases i ndependent of circuit breakers. Main buses and
back pans shall be designed so that breakers may be changed wi t hout

machi ning, drilling, or tapping. Provide isolated neutral bus in each
panel for connection of circuit neutral conductors. Provide separate
ground bus identified as equi pnent grounding bus per UL 67 for connecting
groundi ng conductors; bond to steel cabinet.

.7.2 Circuit Breakers

UL 489, thermal magnetic-type having a mnimum short-circuit current rating
equal to the short-circuit current rating of the panel board in which the
circuit breaker shall be mounted. Breaker terminals shall be UL |listed as
suitable for type of conductor provided. Series rated circuit breakers
and plug-in circuit breakers w thout a self-contained bracket and not
secured by a positive |ocking device requiring nmechanical release for
renoval are unacceptable. Breakers installed in existing panel boards shal
be listed for use in the panel board.

.7.2.1 Mul ti pol e Breakers

Provi de conmon trip-type with single operating handle. Breaker design
shal |l be such that overload in one pole automatically causes all poles to
open. Mintain phase sequence throughout each panel so that any three
adj acent breaker poles are connected to Phases A, B, and C, respectively.

.8 MOTORS

NEMA M5 1; hernetic-type seal ed notor conpressors shall also comply with UL
984. Provide the size in terms of HP, or kVA, or full-load current, or a
conbi nati on of these characteristics, and other characteristics, of each
nmotor as indicated or specified. Deternmine specific notor characteristics
to ensure provision of correctly sized starters and overl oad heaters.
Motors for operation on 480-volt, 3-phase circuits shall have term nal
voltage rating of 460 volts. Mdtors shall be designed to operate at full
capacity with voltage variation of plus or m nus 10 percent of notor

vol tage rating.

.8.1 H gh Efficiency Pol yphase Mdtors

Pol yphase notors shall be sel ected based on high efficiency characteristics
relative to the applications as listed in NEMA M5 10. Additionally,

pol yphase squirrel -cage medi uminduction notors with continuous ratings
shal |l neet or exceed energy efficient ratings in accordance with Table
12-10 of NEMA MG 1.

.8.2 Mot or Si zes

Provide size for duty to be performed, not exceeding the full-Ioad

nanepl ate current rating when driven equi pnent is operated at specified
capacity under nost severe conditions likely to be encountered. Wen notor
size provided differs fromsize indicated or specified, nmake adjustments to
wi ring, disconnect devices, and branch circuit protection to acconmodate
equi prent actual |y provided.

9 MOTOR CONTROLLERS
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UL 508, NEMA ICS 1, and NEMA ICS 2. Controllers

shal | have thermal overload protection in each phase and shall have one
spare normal Iy open and one spare normally closed auxiliary contact.
Magnetic-type notor controllers shall have undervol tage protection when
used wi th nonentary-contact pushbutton stations or switches and shall have
undervol t age rel ease when used wi th nai ntai ned-contact pushbutton stations
or switches. \When used with pressure, float, or simlar automatic-type or
mai nt ai ned- contact switch, controller shall have hand/of f/automatic

sel ector switch. Connections to selector switch shall be such that only
normal automatic regul atory control devices are bypassed when switch is in
"hand" position. Safety control devices, such as |ow and high pressure
cutouts, high tenperature cutouts, and notor overload protective devices,
shal | be connected in notor control circuit in "hand" and "automatic"
positions. Control circuit connections to hand/off/automatic sel ector
switch or to nore than one automatic regul atory control device shall be
made in accordance with indicated or manufacturer's approved wring

di agram Overl oad protective devices shall provide adequate protection to
nmot or wi ndi ngs; be thermal inverse-time-limt type; and include manua
reset-type pushbutton on outside of notor controller case. Cover of

conbi nati on notor controller and manual switch or circuit breaker shall be
interlocked with operating handle of switch or circuit breaker so that
cover cannot be opened unless handle of switch or circuit breaker is in
"of f" position.

2.9.1 Control Circuits
Control circuits shall have maxi mum voltage of 120 volts derived froma
separate control source. Provide termnals and term nal boards. Provide
separate control disconnect switch within controller. One secondary | ead
shal | be fused; other shall be grounded.

2.9.2 Encl osures for Mtor Controllers
NEMA | CS 6.

2.9.3 Pilot and Indicating Lights
Provi de LED cluster | anps.

2.9.4 Term nal Bl ocks
NEMA | CS 4.

2.10  TRANSFORMER
NEMA ST 20, general purpose, dry-type, self-cooled, ventilated. Provide
transformers in NEMA 1 enclosure. Transforner shall have 220 degree
Cel sius insulation systemwith tenperature rise not exceedi ng 150 degrees
Cel sius under fall-rated | oad in maxi mum anbi ent of 40 degrees Cel sius.
Transformer of 150 degrees Cel sius tenperature rise shall be capabl e of
carrying continuously 100 percent of nameplate kVA w thout exceedi ng
i nsul ation rating.

2.11 GROUNDI NG AND BONDI NG EQUI PVENT

UL 467. Gound rods shall be copper-clad steel, with a m ni nrum di aneter of
3/4 inch and m ninmum | ength of 10 feet.

2.12 NAVEPLATES
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Provi de as specified in Section 16050, "Basic Electrical Mterials and
Met hods. "

2.13 FI RESTOPPI NG MATERI ALS

Provi de asbestos free firestopping system capabl e of maintaining an
effective barrier against flame and gases. Systemshall be UL listed and
comply with ASTM E 814. Include UL system nunmber UL listed print from
manuf acturer for each type of floor, wall and ceiling penetration

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Electrical installations shall conformto requirenents of NFPA 70 and to
requi renents specified herein.

3.1.1 El ectrici ans Li cense

Al electrical work shall be performed by an electrician currently |licensed
by the state or municipality to performwork in the |ocal area.

3.1.2 Label s

VWherever work results in service entrance di sconnect devices in nore than
one enclosure, as permtted by NFPA 70, each encl osure, new and exi sting,
shal |l be | abel ed as one of several enclosures containing service entrance
di sconnect devices. Label, at mninum shall indicate nunber of service
di sconnect devi ces housed by encl osure and shall indicate total nunber of
encl osures that contain service disconnect devices. Provide |am nated

pl astic | abels conform ng to paragraph entitled "Nanmeplates."” Use
lettering of at least 0.25 inch in height, and engrave on bl ack-on-white
matte finish. Service entrance di sconnect devices in nore than one

encl osure, shall be provided only as permtted by NFPA 70.

3.1.3 Wring Mthods

Provi de insul ated conductors installed in IMC, or EMI, except where
specifically indicated or specified otherwise or required by NFPA 70 to be
installed otherwi se. Gounding conductor shall be separate fromelectrica
system neutral conductor. Provide insulated green equi pnent groundi ng
conductor for circuit(s) installed in conduit and raceways. M ninmum
conduit size shall be 1/2 inch in dianmeter for |ow voltage |ighting and
power circuits. Vertical distribution in multiple story buildings shall be
made with nmetal conduit in fire-rated shafts. Metal conduit shall extend
t hrough shafts for m ni mum di stance of 6 inches. Conduit which penetrates
fire-rated walls, fire-rated partitions, or fire-rated floors shall be
firestopped in accordance with the paragraph entitled "Firestopping
Material s", specified in this section.

3.1.3.1 Restrictions Applicable to EMI
a. Do not install underground.

b. Do not encase in concrete, nortar, grout, or other cenentitious
materi al s.

c. Do not use in areas subject to severe physical damage incl uding
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but not Ilimted to equi pmrent roons where noving or replacing
equi prent coul d physically damage the EMI

3.1.3.2 Restrictions Applicable to Flexible Conduit
Use only as specified in paragraph entitled "Fl exi bl e Connections."
3.1.4 Conduit Installation

Unl ess indi cated ot herw se, conceal conduit under floor slabs and within
finished walls, ceilings, and floors. Keep conduit mninum 6 inches away
fromparallel runs of flues and steamor hot water pipes. Install conduit
parallel with or at right angles to ceilings, walls, and structural nenbers
where | ocated above accessible ceilings and where conduit will be visible
after conpletion of project.

3.1.4.1 Condui t Support

Support conduit by pipe straps, wall brackets, hangers, or ceiling trapeze.
Fasten by wood screws to wood; by toggle bolts on hollow masonry units; by
concrete inserts or expansion bolts on concrete or brick; and by machi ne
screws, wel ded threaded studs, or spring-tension clanps on steel work.
Threaded C-cl anps may be used on rigid steel conduit only. Do not weld
conduits or pipe straps to steel structures. Load applied to fasteners
shal | not exceed one-fourth proof test |load. Fasteners attached to
concrete ceiling shall be vibration resistant and shock-resistant. Holes
cut to depth of nore than 1 1/2 inches in reinforced concrete beanms or to
depth of nore than/4 inch in concrete joints shall not cut main reinforcing
bars. Fill unused holes. |In partitions of |ight steel construction, use
sheet netal screws. In suspended-ceiling construction, run conduit above
ceiling. Do not support conduit by ceiling support system Conduit and
box systens shall be supported independently of both (a) tie wires
supporting ceiling grid system and (b) ceiling grid systeminto which
ceiling panels are placed. Supporting nmeans shall not be shared between
el ectrical raceways and nmechani cal piping or ducts. Installation shall be
coordi nated wi th above-ceiling mechani cal systens to assure maxi num
accessibility to all systems. Spring-steel fasteners may be used for
lighting branch circuit conduit supports in suspended ceilings in dry

| ocati ons.

3.1.4.2 Directional Changes in Conduit Runs

Make changes in direction of runs with symetrical bends or cast-netal
fittings. WMake field-nmade bends and offsets with hickey or conduit-bending
machi ne. Do not install crushed or deforned conduits. Avoid trapped
conduits. Prevent plaster, dirt, or trash fromlodging in conduits, boxes,
fittings, and equi pnent during construction. Free clogged conduits of
obstructi ons.

3.1.4.3 Locknuts and Bushi ngs

Fasten conduits to sheet netal boxes and cabinets with two | ocknuts where
requi red by NFPA 70, where insul ated bushings are used, and where bushings
cannot be brought into firmcontact with the box; otherw se, use at |east
m ni mum si ngl e | ocknut and bushing. Locknuts shall have sharp edges for
digging into wall of nmetal enclosures. Install bushings on ends of
conduits, and provide insulating type where required by NFPA 70.

3.1.4.4 Fl exi bl e Connecti ons
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Provide flexible steel conduit between 3 and 6 feet in length for equi pment
subj ect to vibration, noise transm ssion, or novenent; and for notors.
Install flexible conduit to allow 20 percent slack. Mninumflexible stee
conduit size shall be 1/2 inch dianeter. Provide liquidtight flexible
conduit in wet and danp | ocations for equipnent subject to vibration, noise
transm ssion, novenent or notors. Provide separate ground conductor across
fl exi bl e connecti ons.

3.1.5 Boxes, Qutlets, and Supports

Provi de boxes in wiring and raceway systens wherever required for pulling
of wires, making connections, and nounting of devices or fixtures. Boxes
for metallic raceways shall be cast-netal, hub-type when |ocated in wet

| ocati ons, when surface nounted on outside of exterior surfaces, when
surface nmounted on interior walls exposed up to 7 feet above floors and

wal kways, and when specifically indicated. Boxes in other |ocations shal

be sheet steel, except that al um num boxes may be used wi th al um num
conduit. Each box shall have vol unme required by NFPA 70 for nunber of
conductors enclosed in box. Boxes for use in masonry-block or tile walls
shal | be square-cornered, tile-type, or standard boxes havi ng
square-cornered, tile-type covers. Provide gaskets for cast-netal boxes
installed in wet |ocations and boxes installed flush with outside of
exterior surfaces. Provide separate boxes for flush or recessed fixtures
when required by fixture term nal operating tenperature; fixtures shall be
readi |y renovabl e for access to boxes unless ceiling access panels are
provi ded. Support boxes and pendants for surface-nmounted fixtures on
suspended ceilings independently of ceiling supports, or make adequate
provisions for distributing | oad over ceiling support nenbers in an
approved manner. Fasten boxes and supports with wood screws on wood, with
bolts and expansi on shields on concrete or brick, with toggle bolts on
hol | ow masonry units, and wi th nmachi ne screws or wel ded studs on steel
Threaded studs driven in by powder charge and provided with | ockwashers and
nuts or nail-type nylon anchors may be used in lieu of wood screws,
expansi on shields, or machine screws. |n open overhead spaces, cast boxes
t hreaded to raceways need not be separately supported except where used for
fixture support; support sheet netal boxes directly frombuilding structure
or by bar hangers. \Were bar hangers are used, attach bar to raceways on
opposi te sides of box, and support raceway w th approved-type fastener

maxi mum 24 i nches from box. Wen penetrating reinforced concrete nenbers,
avoid cutting reinforcing steel

3.1.5.1 Boxes

Boxes for use with raceway systens shall be minimum 1 1/2 inches deep
except where shal |l ower boxes required by structural conditions are
approved. Boxes for other than lighting fixture outlets shall be m nimm
4 inches square, except that 4 by 2 inch boxes may be used where only one
raceway enters outlet..

3.1.6 Mount i ng Hei ghts
Mount panel boards, circuit breakers, motor controller and di sconnecting
swi tches so height of operating handle at its highest position is maximm
78 inches above floor. Measure nmounting heights of wring devices and
outlets to center of device or outlet.

3.1.7 Conductor ldentification
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Provi de conductor identification within each enclosure where tap, splice,
or termnation is nmade. For conductors No. 6 AWG and snal |l er dianeter,
color coding shall be by factory-applied, color-inpregnated insulation

For conductors No. 4 AWG and | arger dianeter, color coding shall be by

pl astic-coated, self-sticking markers; colored nylon cable ties and pl ates;
or heat shrink-type sl eeves.

3.1.8 Splices

Make splices in accessible |ocations. Mke splices in conductors No. 10
AWG and smal ler dianeter with insul ated, pressure-type connector. Make
splices in conductors No. 8 AW5 and | arger diameter with sol derl ess
connector, and cover with insulation material equivalent to conductor

i nsul ati on.

3.1.9 El ectrical Penetrations

Seal openings around el ectrical penetrations through fire resistance-rated
wal I's, partitions, floors, or ceilings utilizing proper firestopping
materials to maintain fire resistive integrity.

3.1.10 G oundi ng and Bondi ng

In accordance with NFPA 70. G ound exposed, non-current-carrying netallic
parts of electrical equipnent, netallic raceway systens, grounding
conductor in metallic and nonnetal lic raceways, and neutral conductor of

W ring systens.

3.1.10.1 Resi st ance

Maxi mum r esi st ance-t o- ground of groundi ng system shall not exceed 5 ohns
under dry conditions. \Were resistance obtained exceeds 5 ohns, contact
Contracting O ficer for further instructions.

3.1.11 Equi prent Connecti ons

Provi de power wiring for the connection of nmotors and control equi pnent
under this section of the specification. Except as otherw se specifically
noted or specified, automatic control wiring, control devices, and
protective devices within the control circuitry are not included in this
section of the specifications but shall be provided under the section
speci fying the associ ated equi prent .

3.1.12 Repair of Existing Work

Repair of existing work, denolition, and nodification of existing
el ectrical distribution systens shall be performed as foll ows:

3.1.12.1 Wor kmanshi p
Lay out work in advance. Exercise care where cutting, channeling, chasing,
or drilling of floors, walls, partitions, ceilings, or other surfaces is
necessary for proper installation, support, or anchorage of conduit,
raceways, or other electrical work. Repair danage to buil dings, piping,
and equi pnent using skilled craftsmen of trades invol ved.

3.1.12.2 Exi sting Concealed Wring to be Renoved
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Exi sting concealed wiring to be renmoved shall be di sconnected fromits
source. Renpbve conductors; cut conduit flush with floor, underside of
floor, and through walls; and seal openings.

3.1.12.3 Renoval of Existing Electrical Distribution System

Renoval of existing electrical distribution system equipnment shall include
equi prent' s associated wiring, including conductors, cables, exposed
conduit, surface netal raceways, boxes, and fittings, back to equi pnent's
power source as indicated.

3.1.12. 4 Conti nuati on of Service

Mai ntain continuity of existing circuits of equipnent to remain. Existing
circuits of equipnent shall remain energized. Circuits which are to remain
but were disturbed during denolition shall have circuits wiring and power
restored back to original condition

3.2 FI ELD QUALI TY CONTRCL

Furni sh test equi pnent and personnel and subnmit witten copies of test
results. Gve Contracting Oficer 5 working days notice prior to tests.

3.2.1 Devi ces Subject to Manual Operation

Each devi ce subject to nmanual operation shall be operated at |east five
ti mes, denonstrating satisfactory operation each tine.

3.2.2 600-Volt Wring Test

Test wiring rated 600 volt and less to verify that no short circuits or
accidental grounds exist. Performinsulation resistance tests on wring
No. 6 AWs and | arger diameter using instrunment which applies voltage of
approxi mately 500 volts to provide direct reading of resistance. M ninmm
resi stance shall be 250,000 ohns.

3.2.3 G oundi ng System Test

Test grounding systemto ensure continuity, and that resistance to ground

i s not excessive. Test each ground rod for resistance to ground before
maki ng connections to rod; tie grounding systemtogether and test for

resi stance to ground. Make resistance neasurenents in dry weather, not
earlier than 48 hours after rainfall. Submt witten results of each test
to Contracting Oficer, and indicate |ocation of rods as well as resistance
and soil conditions at tinme nmeasurenents were nade

3.2.4 Transformer Test
Performthe standard, not optional, tests in accordance with the Inspection
and Test Procedures for transformers, dry tape, air cooled, 600 volt and
bel ow as specified in NETA ATS. Measure primary and secondary voltages for

proper tap settings. Test need not be performed by a recognized
i ndependent testing firmor independent electrical consulting firm

-- BEnd of Section --
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